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C/R... GUARDS PRECISION, SAVES DOWNTIME, LENGTHENS SERVICE LIFE 


WI! eal to your problem? C/R Engi and will not lap or mark rails. Available in metal-cased, 
| . } ichit tool builder V spring-loaded, and plain designs for 
i ears circular 1ys 
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CHICAGO RAWHIDE MANUFACTURING COMPANY 
1237 Elston Avenue + Chicago 22, Illinois 


Offices in 55 principal cities. See your telephone book 


In Canada: Manufactured and Distributed by Chicago Rawhide Mfg. Co 


h tour 
of Canada. Lid.. Memtiten. Ontario Other C/R Products 
Sirvene (synthetic rubber ided pliable parts « Sirvis-C 
Export Sales: Geon International Corp., Great Neck. New York mecha al leather cups, packings, boots «eC RN neta Gears 


Turning POWER inio WATER 
for a million THIRSTY ACRES 


| Cap 


Here is work—hard work—needed work, 
for America’s huskiest pumps. Here, where 
crops and livelihood depend upon them, you 
will find pumps engineered for the most re- 
liable performance and endurance. One of 
the strongest points we can make about our 
gear drives is that they are specified as orig- 
inal equipment im the irrigation pumps of 
many manufacturers. 


"= F as Cut-a-way shows gears of our 
What is your power transmission problem? 


manufacture in a typical 
W hy not write? heavy duty irrigation pump. 


FOR AUTOMOTIVE, FARM EQUIPMENT AND GENERAL INDU: 
GEAR-MAKERS TO LEADING MANUFACTURERS 


Automotive (rear Works. ine. 


ESTABLISHED IN 1914 RICHMOND, INDIANA 
SUBSIDIARY OF EATON MANUFACTURING COMPANY 











Ir your products call for aluminum tube, it 
will pay you to put your requirements up to 
Revere. For at this one source you can obtain 
virtually any aluminum tube you want 

seamless drawn, welded, lockseam ahd others; 


in an extensive range of sizes, alloys and tem- 
pers; both round and other-than-round. 

Revere has the men, machines and experience 
to produce tube that is right for its purpose as 
well as right on schedule. It will pay you to tie 
the progress of your business to the most 
dependable sources of supply. Call the nearest 
Revere Sales Office now. In all principal cities. 
Revere Copper and Brass Incorporated. Founded 
by Paul Revere in 1801. Executive Offices: 230 
Park Avenue, New York 17, N. Y. 

Revere Aluminum Mill Products include extruded shapes, 
rod and bar; coiled and flat sheet, embossed sheet, circles 
and blanks; seamless drawn and welded tube; rolled 
shapes; electrical conductors; forgings; and foil. Revere is 
headquarters for tube, and can supply it not only in aluminum 
but in copper, copper-base alloys and electric welded steel. 
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Colored Finishes for Copper 


Natural finishes on copper and copper alloys, shown in actual col is obtained 
through combined chemical conversion and mechanical treatment of surface; color 
ng solutions and treatments; bulk finishing and bright dipping; fabricating methods 


Ceramic Magnets wee Richard A. Scholt 
Comparison of barium ferrite magnet ith Alnicos; how to apply their coercive 
force and potential energy; holding, torque, and generator applications 


Research in the Library. Allen K 
Survey of libraries in 100 metallurgical companies to determine awareness of the 
ontnbution of the library to research effort 


A New Nickel-Free Stainless Whittenberger, Witchey and Rud 
Mechanical properties and corrosion resistance « stenitic stainless alloy containing 


manganese and nitrogen in place of nick 


Design Features in New Products 
Compressor speed increase lessens size and weight; nodal poi 
vacuum-operated air flow dampers; air-cushioned rear spring; less parts i 
wheel suspension; reinforced plastic truck grill; bellows redesigned for welding 
reshaped calculator housing; restyled mower; unitized system controls lathe; togg 
change linear to rotary motion; lapped joint helps with tolerances; hiddet 


it 


joins tubular parts 


Measurement and Control of Chatter in Gear Drives .. .c tose and G. F. Had 
Chatter analysis by instrument; equations for computing speed 
ntricity; recommendations for gear reducers and drive motor 


Silicone Shoes for Brakes 


How brake performance is increased by combining sintered linings and 
I £ 


silicone shoes 


Hydraulic Control Valves: I—Relief Valves 
First of a series covering identification, function, construction, and installation 
for three major valve types: pressure, flow and directional control 


Electrical Terminal Connections 


I'wenty-nine methods of fastening wire to terminals 


Speed-Torque Analysis for Rotating Mechanical Systems 


Method for deriving and solving equations for speed and torque in an idea 


Corrosion of Dissimilar Metals Ulick R. Evans and Vera E. Ran 
Relative corrosion of dissimilar metals in contact; effect of electrolyte, metall 
coatings and other factors; methods of preventing corrosion 


Selection Guide for Steels 


Data on strength, ductility, applications, relative costs, machinability 
INDEX TO VOLUME 27 FOLLOWS PAGE 200 


INTERESTING TO NOTE TECHNICAL NEWS .. 191 ENGINEERING ABSTRACTS 
DEVELOPMENTS TO WATCH.. .9 COMING EVENTS ..... a NEW BOOKS 
DESIGN PERSPECTIVES ooo NEW COMPONENTS AND MATERIALS. . READERS’ LETTERS 
EDITORIAL .... ..133 CATALOGS AND BULLETINS. . PRESS PREVIEWS 
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“Armco 17-4 PH Stainless Gives us a Better Product 





at Lower Cost,’’ Machine Tool Builder says 


Serrated dials like this are used on many of the machine 
tools built by a leading manufacturer. They accurately 
measure all movements on the tools. So they must be hard, 
resistant to rust and corrosion, and be finished to extremely 


close tolerances. 


17-4 PH Meets Needs at Less Cost 


Armco 17-4 PH Stainless Steel was selected for this critical 
machine tool part because its unusual combination of high 
strength, hardness and corrosion resistance meets service 
requirements and its low temperature heat treatment cuts 
production costs. 

This is what a company official said: “We machine dial 
blanks from Armco 17-4 PH bars, graduate, then heat treat 
for hardness (875 F for 1 hour). The part is complete with 
no further operations and has an excellent appearance. 
17-4 PH gives us a better end-product at considerably 
lower cost.” 

Results like these are typical of the advantages offered 
by the unusual properties of this special Armco Stainless 
Steel. It combines exceptionally high strength and hardness 


ARMCO STEEL CORPORATION 


2636 Curtis Street, Middletown, Ohio 


4 


Sheffield Steel Division ¢ Armco Drainage & Metal Products, Inc. 


with excellent corrosion resistance and low temperature 


heat treatment that causes no scaling or distortion. 


How About Your Products? 


Consider how these advantages of Armco 17-4 PH can 
improve your products or cut production costs. It is avail 
able in the form of bars, wire and billets. A companion 
grade, Armco 17-7 PH, is supplied in sheets, strip, plates, 
bars and wire. 

For complete information on these special Armco Stain- 


less Steels, fill out and mail the coupon today. 


- 
ARMCO STEEL CORPORATION 

| 2636 Curtis Street, Middietown, Ohio 

| Send me information on [] Armco 17-4 PH Stainless Steel 

| Armco 17-7 PH Stainless Stee! 

| We are considering it for 

| Nome — 
Company 

| Street 

l City Zone Stote 





The Armco International Corporation 
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Interesting to Note... 





The Mystery of the Black Stone 


7 HILE the early history and discovery of magnetism dates 
W back to the Chinese and their first navigational attempts 
it is interesting to note how a king’s sickness and the coinci 
dental falling of a meteorite some 33 centuries ago gave birth 
to the worship of a magnet that is prevalent today. 

An Arabian tribe, living in the Mecca valley, during pr 


ning eunyeel tian 
of copper o ~— ; . ° . . . > 
~lb Perape Biblical times, was being harried by powerful enemies. At a 


most critical time the king of the tribe, Ishmael, (son of Abra 


TUS MONTHS COVER ham and his Egyptian concubine, Hagar) became afflicted with a 


sudden sickness. Hope for the leader diminished and the people 
Finish rolling heavy coils of copper strip 18 ir . 
wide on @ 2-high mill at the Cleveland sheet mil abandoned themselves to prayer. In the midst of a religious 
of Chase Brass & Copper Co. For mechanical and ° . . 

chemical methods of coloring ond surface treat proceeding, there appeared a blazing meteor which streamed 
ment of copper and copper alloys, see article . . . 

full color on page 135 in this issue across the heavens and buried itself in the sands close by the 


crowd of worshipers. At that instant, legend says, the tribal 
leader began to recover. 

THE STAFF With the passage of time the magnetic stone became an ob 
Editor G. F. NORDENHOLT ject of increasing reverence. The people of the tribe held that 
Managing Editor ROBERT W. CARSON the stone, when touched, possessed mystic qualities for healing 


Associate Editors sickness. The legend of the “Black Stone” travelled throughout 
ROBERT E. ABBOTT © PAUL N. ANDERSON ; 
NICHOLIS CHIRONIS © HENRY E. COOK. JR the land and before long robbers attempted its theft. Breaking 


RICHARD M. KOFF © JAMES McDERMOTT into the temple, which housed the sacred object, the thieves 
FORD R. PARK , 
managed to locate the stone and dislodge it from its granite 


casing. In their escape, however, they were detected. Filled 
£ I 


Assistant Editors 
FELIX GIORDANO © DOUGLAS C. GREENWOOD 
JOSEPH J. KELLEHER © JOHN KOLB with rage and knowing that their attempt had failed, the 
B. A. LEEBURGER © NORMA J. VAN NESS i i 
robbers avenged themselves by dashing the stone to pieces on 
Editorial Assistant LILLIAN M. WITHAM the temple floor 
Consulfti ite ; 4 ; i 
onsulting Editors So Arabian folklore tells us that in fitting together the broken 
JOSEPH KERR © ROBERT E. BRUCKNER ; - . . . 
pieces of this Holy Stone, a strange magnetic attraction of the 
Washington GEORGE B. BRYANT, JR a? i a . . . 
London RICHARD A. LAWRENCE meteoric iron to itself led to the Arabian realization of magne- 
Publisher ALBERT HAUPTLI tism. This same stone, showing the cracks which occurred over 
M . ; a : 
Advertising Sales Manager, STANLEY J, ALLING 30 centuries ago rests today in the Kaaba, a great mosque in the 
Manager, Market Research HUGH BRITTON holy city of Mecca. 
Reader Service Manager C. C. KANE — . . 2 
Business Manager RUSSELL T. DOUGLAS An article on Ceramic Magnets appears on page 143. 
Foreign News Bureau: LONDON @ PARIS 
BONN © RIO DE JANEIRO © MEXICO CITY 
TOKYO ® MELBOURNE 


Gone Fishin’ 
LTHOUGH James Watt is credited with the invention of 
the steam engine, much of his work was based upon an 
@ Product Engineering on engine devised by Thomas Newcomen in 1712. Newcomen 


A McGRAW-HILL PUBLICATION » | produced steam by heating water in copper kettles and brewer's 
DECEMBER. 1956 Vol. 27, Ne. 13 





furnaces. He then condensed the steam below a piston within 


os ~ a cylinder to create a partial vacuum which would allow atmos 
+ pheric pressure to force the piston down. 
Vice Presider lo put this downward pull of the piston to work, he con 


Tree 
Johr 


» Eres nected a rod to a walking beam and another rod to the piston 
3 itself. The vacuum produced by the engine pulled the beam 


e Pree 
. we down; when the vacuum was broken, a counterweight on th« 
“gt By 4 -- FA I * f - beam lowered it to its original position. At the end of the 
company and position 1 me month fo hange . ‘ 7 : 

beam, Newcomen installed circular arcs over which a rod and 
chain was attached. As the beam rocked, the rods would ris« 


and fall in a vertical line. To open and close the valves at the 


th 





ail pr authorized at Alba s i . . oy 
Mt es: 1086 up Mccraw-Hill Publishing Co., In Continued on page 
rights reserved ~ 
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Manuel verte sete aginst ~=Why manual Hydraulic Valves 
in an age of Automation? 


Because many hydraulic functions 


requit@ CONTROL that responds 


to the operator's skilled hand 


accidental actuation 
Solenoid inoperative 
when cover removed 















Large junction box 


Threaded 
conduit connector 





Sealed against 
airborne 
contaminants 








Pressure ring terminals 
on easily accessible 





6” free leads 
Captive screws 
and cover plates 
Free port area 


approximating pipe area 


Quick removal of 
valve from sub base 


For Machine Designers Who Want 
More Than Just ‘JIC’ Compliance, 
the Crescent * 4-Way Valve 


®Product of Crescent Valve Company for the control of 
air, water and light oil to 150 P.S.1. 


Pointed out on the photo above are the JIC features which 
are a must for many equipment manufacturers to gain 
acceptance of their machines in a growing number of 
production conscious plants. However, they offer obvious 
advantages even where they are not specifically demanded. 
Furthermore the JIC type Crescent solenoid is completely 
interchangeable with standard solenoids for the conven- 
ience of those manufacturers who want the JIC features 
available only for required application. 


COMPETITIVE 
With all its superior operating features the Crescent 
valve is probably the most competitively priced line on 
the market, particularly in the light of liberal trade and 
quantity discounts. 


COMPACTNESS 
Space, labor and materials savings have been pointed out 
to us by many equipment manufacturers as benefits from 
Crescent’s compact design. 

INTERCHANGE ABILITY 


Crescent valves can be converted to any practical current 
or voltage AC or DC by a simple coil change. 


NO COIL BURNOUT 
Short stroke, pilot operation and a generous power margin 
prevent overheating, overloading and the resultant coil 


VALVES 


Write for Catalog 6-C 
$125 Alcoa Avenve, los Angeles 58, California 


BARKSDALE 











PROVIDE THAT CONTROL 


and mind 




















WHERE WHY HOW 
Initial ites advance of ram | Mo aadh 02. gues © 
sett i 
of din d (fe Sow) 4 obstruct flow or yield to it 
acer ger approach on wich a bang 
——s die (throttling) 
presses 
: f Handle moves evenly, can 
Railroad Careful positioning be stopped at any desired 
maintenance } (throttling) degree of flow 
cquipment, . ies ) Shuts off internal port to 
Lift gates, Holding in a desired | port leakage so there is no 
Lift trucks position (leakproof) jneed for auxiliary lock 
check valves. 
| Accuracy | f Shear-Seals are wear com- 
Production j (leakproof) |4 pensating, remain leak- 
test + No delay (quick (proof for millions of cycles 
equipment rhea Mp wm ' Quarter turn opens round 
acting-full flow) | (baler flow passages 
Shear-Seal Valves always 
Dependability move freely—afrter long 
Oil well | ( (no freeze-ups) inoperative periods—or 
blow out j | (with dirt or pipe scale in 
preventers Pressure remains on | a lines iad ; 
(1 ' © power loss from inter- 
ens {oal leakage 
Your 


hydraulically 


operated 
machine 


i { Improved CONTROL 
Save auxiliary equipment 

| Land labor 

Can be modified to suit 


 fTe improve your : 
Ais cose and reduce | 
its cost ' 


Ask for bulletin 0-5 


BARKSDALE 


VALVES 


5125 Alcoa Avenve, los Angeles 58, California 
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Interesting to Note .... 


proper moments a device was attached which con- 
trolled them from the motion of the engine. It is said 
that a boy named Humphrey Potter was supposed to 
open and close the valves by hand. However, being a 
boy and liking to fish, he developed a catch or “scog- 
gan” that would trip the valve each time the beam 
reached the proper position and do his work for him 
while he went fishing. The “scoggan” not only allowed 
the boy added recreation, but increased the frequency 
of the power cycle from eight to sixteen per minute. 

Valve design has made significant advances since 
then. One of many valve types, the relief valve, is the 
subject of an article on page 174. 


Copper, Venus and King Tut 


OPPER was introduced to Neolithic man some 
7000 years ago, and as in yesteryear, it has remained 
as one of man’s most useful metals. As one of the earli- 
est known elements, legends were bound to arise as 
man’s explanation of the unexplainable. Mythology 
tells us that Aphrodite (Greek name for the goddess 
called Venus by the Romans), once rose in all her 
beauty from the sea’s foam off the shore of Cyprus. 
She requested a looking glass to see for herself the 
reason for the admiration she perceived in all men’s 
eyes. Not satisfied with gold, for it cast a sallow tinge 
on her countenance, she chose a mirror of copper. 
This she felt would brighten the tint of her auburn 
locks and endow her cheeks with a blush like that of a 
modest maiden. The mirror of this ancient goddess 
has become the alchemist’s graphic symbol of copper 
(2) as well as the symbol for the planet Venus. To the 
Egyptians, it became a symbol for enduring life. They 
called it the ANKH which was the middle name of the 
famous king Tut-ankh-Amen. The ankh may be recog- 
nized in any collection of early Egyptian scrolls or in- 
scriptions. Those who are familiar with the charts used 
by geneticists in making the family trees of plants 
and animals will recognize the ankh as the female 
symbol, while a circle with an attached arrow pointing 
diagonally upward and to the right (<7) is used to 
designate the male. The same male symbol is the as- 
trological and mythological symbol for Mars, God of 
War, and the alchemist’s sign for iron. 
Colored copper, its uses and problems, is the sub- 
ject of an article appearing on page 135. 


The Jail-Breaker’s Catechism 


NE hundred and fifty years ago, chromium metal 
was produced from its ore by the Frenchman, L. N. 
Vauquelin. Only a few years after Vauquelin’s work, 
two Englishmen, J. Stodart and Michael Faraday, alloyed 
chromium with iron, which started an international 
march to find a true stainless steel. In 1865 a Brooklyn 
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manufacturer named Baur obtained a patent for a 
chromium steel which was advertised as a high-strength 
steel for burglar-proof safes and cells. His literature 
portrayed a dejected desperado behind 
steel” bars, bearing the caption: “The Jail-Breaker’s 
Catechism.” 

The claims of Baur aroused so much controversy 
that an American metallurgist, H. M. Howe, went to 
the point of saying that no chromium could be found 
even in the slag of the Brooklyn Steel Works. In 
countering the charges against him, Baur claimed te 
have supplied chromium steel for the bridge built by 
Capt. J. D. Eads, which spans the Mississippi River at 
St. Louis. Intrigued by this controversy, a French 
metallurgist Brustlein experimented with chromium 
and introduced a series of true chromium steels. 

In 1916, while trying to develop a more erosion 
resistant iron-base gun barrel lining, Harry Brearley 
developed and patented a “ferrous alloy containing 
approximately 0.30 per cent carbon; 0.3 per cent man- 
ganese and 13.0 per cent chromium.” Although no one 
man can be credited with the discovery of stainless, 
Brearley’s work has had major influence in the modern 
development of stainless steels. 

Details on a new member of the stainless steel family 
may be found in an article on page 151. 


“chrome 


Frog’s Legs 


T is strange to associate the experiments of an anat- 

omy professor with the development of the electric 
“pile” or wet battery, but the early phenomenon of 
“animal electricity” discovered by Luigi Galvani led 
directly to Alessandro Volta’s great contribution to the 
electrical sciences. Galvani reported in 1791 that while 
dissecting a frog, a discharge from a _ neighboring 
electrostatic generator had caused the frog’s dissected 
legs to jerk spasmodically. The scientific world was 
most interested in the experiments of this mild man- 
nered professor at the University of Bologna. However, 
it was Volta, a physics professor at Pavia who, upon rep- 
etition of Galvani’s experiments, hypothesized that 
the electric source did not originate in the tissue of the 
frog, but from the contact of dissimilar metals. 

In a letter to the Royal Society of London in 1800, 
Volta described an electrical producing apparatus he 
developed whose action compared to the Leyden jar. 
Although Volta’s “battery” was somewhat weaker 
than the discharge from the Leyden jar, it offered a 
continuous flow of electricity. 

Volta’s discovery was revolutionary. He was invited 
to Paris to demonstrate his device before Napoleon, 
while scientists throughout the world were given their 
first source of constant flow electricity. The terms 
“galvanic cell” and “volt” ever perpetuate the names 
of these two great scientists. 

Fundamentally of an electrolytic nature, corrosion of 
dissimilar metals is the topic of an article on page 187. 
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Each of the various types 
of Mallory wire-wound 
power resistors . . . flat, 
tubular, axial lead 
military or commercial . 
comes in a wide range of 
resistance and wattage rat- 
ings, with features that 
assure long, trouble-free 
service. 


PORTO So CT pant Pr 


eae ete * aE 


Mallory Power Resistors 


with the Performance and Ratings You Need 


Need wire-wound power resistors ? Look to Mallory 
for performance to meet your specifications. . . 
types and ratings to match your circuits. A wide 
line gives you extensive selection. 


RW Military Types to meet the requirements of 
MIL-R-26B, characteristics G and V, include classi- 
fications RW20 through RW24, RW29 through 
RW39 and RW49. Each is available in a broad 
range of resistances and wattages. 


Commercial Vitreous Enamel Tubular Resistors cover 
wattage ratings from 3 to 200 watts. 

Axial Lead Resistors, 4 and 7 watt sizes, are espe- 
cially designed for economical use in television 
and other commercial electronic applications. 
Adjustable Vitreous Enamel Resistors, in ratings 
up to 200 watts, feature a special construction to 


Serving Industry with These Products: 


hold the element securely in place to prevent 
shorting between turns. 


Cement Coated Resistors, designed for use where 
resistance to extreme humidity is not needed, 
offer good service at economical cost. 5 to 200 
watts, in many resistance values. 


Mallory resistors incorporate many design features 
to assure superior life, high physical strength and 
ability to stand thermal shock. The vitreous enamel 
coating is a special, non-alkaline material, sealing 
the wire element in a uniform coating that pre- 
vents entry of moisture and electrolytic corrosion. 


A consultation with a Mallory resistor specialist 
can help you select the types best suited to your 
specific circuit requirements. For data, write to 
Mallory for Catalog 79-8. 


Expect more...get more from 


Electromechanical—Resistors © Switches ©¢ Tuning Devices © Vibrators 


Etectrochemical—Capacitors © Rectifiers © Mercury Batteries 


Metallurgical— Contacts © Special Metals and Ceramics © Welding Materials 
Ports distributors in all major cities stock Mallory standard components for your convenience. 


Product Engineering — December, 1956 





Developments 





To Watch 


\ REAL OIL-LESS, SELF-LUBRICATING BEARING METAI 


called Deva-Metal is made from a combination of metal powder 
and no impregnated oil. In place of the oil film on conventional 
bearings, the Deva-Metal bearing has a graphite film. ‘The graphit 
this metal may vary from 6 to 25 per cent by weight, depending 
ticular application. This compares with the maximum graphite 
cent used in the sintered powder metal “oil-less,” or oi! 

\ variety of metal bases have been used, such as: bi 
lead); brass; iron, and nickel. After a uniform distribution 
metal powder, the material is put into a preform. In th 
compacting step is done at from 1325 F to 2000 F, dep 
powder, to get the high strength of the bearing Cher 
after this. The hot compacting step produces a bearit 
cold compacted powder metal bearings have approximate 
with the remaining 20 per cent of voids impregnated th 

Che operating temperature range of the 
for a bronze base; 300 to 400 F for a leaded bro va 
brass base; — 300 to 750 F for a nickel base; and —300 to 1250 F for an 
Other advantages are: good running properties with negligible abr 
of starting difficulties; good resistance to corrosion, since a \ 
can be used and graphite is in sufficient quantity to add 
a large range of temperatures and pressures 
the radial crushing strength decreases. For 
values of a bronze base Deva-Metal with an 8 | 
psi; and 14,800 psi for a 15 per cent graphite content 
average crushing strength values drop from 51,000 ps Y 
16,200 psi at 12 per cent graphite. Drawbacks to the new metal 
raw materials necessary; more costly and slower processing tecl 
production rates since the material cannot be made with th 
in mass producing sintered bushings. U. S. manufacture: 


German development is the Deva-Metal Corp., P. O. Box 


HARD SURFACING OF STAINLESS STEEL PARTS ... . 


. . by a process called Supercase is reported to be | 
requiring maximum corrosion resistance With depth 
than by older methods, and with a hard case, only a ! 
case depth using this process ranges between 0.003 t 
removed, the parts reworked, and then re-nitrided. In addition hard sur 
may be done on a selective basis. If it is necessar hine an area further 
the nitriding, this part can be masked off 


The process can be used on martensitic, ferritic, 


NON-DESTRUCTIVE TESTING OF RESISTORS . . 

. used in electronic equipment requiring high reliability is being investigate 
by the Armour Research Foundation of the Illinois Institute of Technology, Chi 
cago 16, Ill., for the Air Materiel Command at Wright Field. Present destructive 
methods of evaluating resistors preclude 100 per cent testing. Work at An 


Continued « | page | 
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Developments to Watch 


is directed toward finding non-destructive tests which give results that correlate 
with destructive type tests. The non-destructive type tests are based on electrical 
noise, effects of short time overload current, change of resistance with voltage, 
change of resistance with temperature, X-ray techniques, and other principles to 
help to determine the quality of materials and construction. The non-destructive 
testing procedure is expected to be faster, more accurate, and less expensive Such 
a philosophy might be expanded to all electrical components 


VIBRATION TIGHTENS, NOT LOOSENS THIS NU'1 

. when the part to which it is attached is subjected to vibration Che nut is 
built up from a stack of resilient metal disks that are assembled in the hollow body, 
then drilled and tapped. As the nut is tightened, the conical disks are axially 
compressed, forcing their outer edges slightly outward. The inner edges of the 
disks are wedged into complete contact with the bolt threads. Any variable load 
will tend to increase the pressure between the disks and the bolt threads, resulting 
in a self-tightening action. The nut undergoes no permanent deformation, and 


can be unscrewed or adjusted at any time. The manufacturer is Lester Lock & 


Washer Co., Ltd., Camp Hill Works, Wordsley, Stafts., England 


EXPANDING AND CONTRACTING WITH ALTITUDE CHANGES .. .. 


. an air-tight, fibrous plastic container does not require pressure relief valves 
which are necessary to relieve the internal pressure at high altitude of air-tight metal 
containers carrying military components. ‘The container was developed by the 
Pressure Form Container Corp., Swarthmore, Pa., with their new pre-form process 
for fibrous reinforced plastic. Besides eliminating the pressure relief valve neces 
sary on metal containers, the plastic containers have good resistance to rust and 
mildew, feature light weight, and will absorb impact without distortion. The 
containers meet specification MIL-P-116B 


A HIGH DENSITY ALLOY FOR HIGH ROTOR SPEEDS .... 


. of gyroscopes is said to have higher stability and strength than previously 
obtainable, and will take rotor speeds about 25 per cent higher than permissible 
with other materials. Developed by P. R. Mallory & Co., Inc., Indianapolis 6, 
Ind., the material is called Mallory 1000 Gyromet and has a density of 16.70-17.05 
gm/cc. Its proportional elastic limit is 62,000 psi; modulus of elasticity in tension, 
44 x 10° psi; endurance limit, 55,000 psi. Gyromet is a sintered alloy of tungsten, 
nickel, copper, and other elements, is machinable, and is available in varied stock 
forms and sizes. Rotors of higher speed and smaller size are possible, and the 
material’s greater stability suggest such applications as inertial guidance systems 


AUTOMATIC MOLDING SYSTEM FOR SAND CASTINGS .. . . 


. . is capable of producing at least 240 completed inolds per hour when operated 
by a five-man team. Heart of the system is the automatic molding machine which 
prepares the molds in their boxes. ‘The completed molds are then automatically 
positioned on a rotary conveyor for pouring, which is done by a specially designed 
mechanism arranged to eliminate operator fatigue. The sand used in forming the 
mold moves through a continuous cycle. After it has been made into a meld on 
the main machine and has been in contact with the molten metal, it is removed 

(Continued on page 13 
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for electronic and avionic devices 


STEMCO’ THERMOSTATS 


give you more of what you want most 
—— * : 


_—— 


FEATURES such as snap or positive-action Vario 
arrangements or mounting provisions different 
ture ranges—there’s a standard type Stemco ther 
your special needs. That means you cut down 
research and development costs, tooling and pr 
tory. Specify Stemco and you get det 


for less than you can make them or buy 


SIZE and weight 

tant In avionic and electr 
And here Stemco thermost 
Their compactness and 
better product wit! 


formance 


ECONOMY of! 
standard Ster 
dreds of terminal arr 
ing provision 


less to makes 


AVAILABILITY 
Design is flexible fo 
tions, tooling is in « 
delivery. If heat 
Stemco thermost 


answer 


*Refer t 





Le 









STEMCO ' THERMOSTATS 








It’s not just static _strength... 


RESISTANCE TO TENSILE STRESS 
is achieved by use of properly heat- 
treated, accurately-machined side bars 
made of premium steel and fitted 
with properly-hardened pins, bushings 
and rollers. But to resist operational 
stresses, additional controls over di- 
mensional accuracy, uniformity an 
roller resiliency are essential 


special Link-Belt refinements. These include pitch-hole preparation, micro-finish 
of parts, special processing of sidebars, prelubrication and rigid quality control 
from initial selection of materials to final protective boxing 


it’ STRENGTH OF CHAIN IN MOTION is accomplished through tensile strength plus 





dynamic strength 


in LINK-BELT Roller Chain that fights fatigue 


On high-speed, heavy-duty equipment, every roller chain 
component faces severe Operating stresses engagement . 
with sprockets, shock of starting loads, centrifugal loads that comes from these important EXTRAS 
and others. That’s why dynamic strength—ability of chain 
to resist these stresses—is so important. And it’s built into - 
every length of Link-Belt Precision Steel Roller Chain £ PRE-STRESSING of multiple 
through special design, manufacturing and processing steps ll width chain provides uniform 
—providing required properties of uniformity and accuracy toed Chtriution 
for long-life operation. 

Let your Link-Belt office explain what dynamic strength 
can mean to the performance of your machine. And ask for 
Book 2457, covering this complete line of single and mul- SHOT-PEENED ROLLERS have 
tiple widths, in % to 3-inch standard pitch, 1 to 3-inch } ; greater fatigue life, added abil- 
double pitch. iniiaien at: > : ity to withstand impact 

o aA» 


e * 
& — 
9 Ta \ 
c “-)- 3 LOCK-TYPE BUSHINGS (applied 
a © 7 
‘ Raw» Jp P on a range of sizes) end a cause 


of stiff chain 


LINK-BELT gives you dynamic strength 








. 
4 
“Vv? 


ROLLER CHAINS & SPROCKETS 


Looking for the BEST chain and sprockets for a specific need? LINK-BELT makes the complete line 
4 Jip oO \ . Cz Se 
Ce 5 a ‘ o a aay: (e 
Oe AL Mew CRI eve BY Oe ery CR 
ead L Om < a 


gr, 


V (> \ ?» 
\y , ¥ 
LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Fac- 


tory Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, 
N.S.W South Africa, Springs. Representatives Throughout the World 
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Developments to Watch 


from the casting at the “shake-out” position and returned by an undergrow 


t 


conveyor to a conditioning plant. The sand eventually returns to a hopper 
measuring device before it is re-used in the molding boxes. Molding | 


DOKNCS Cd 
ng 12 in. by 9 in. by 5 in. are used and it is estimated that an output of 10 
per man per day is possible. The system was developed at Rubery Owen & ( 
Ltd., Darleston, Stafts., England 


A HIGH-STRENGTH ALUMINUM BRONZE ALLOY 


with a higher vield strength, er 
is 18 to 30 ft-lb), and longer fatigue lif 
produced for the first time in this unt vy American 
Bearing Div., St. Louis, Mo., and Ampco Metal, In M 
ompany, Superston ( orp. (after the alloy Superston + 
ibove two companies and the alloy’s British developer J. Stone 
lon, England Superston 40, a two-phase (alpha-beta) alloy, 
er cent manganese, 75 per cent copper per cent aluminum 
ind 3 per cent iron. The metal melts at |] , flows readily when 
ines as well as heavy sections, and can b sily forged, rolled, or extrud 
alues for sand cast ngs nsil trength, 98.000-psi: vield strength at 
elongation, 48,000 psi; Brinell ss (10 mm ball, 3000 kg | 
entnfugal casting, the tensile and vield streng ns are in iS 

] 


nd 50,000 psi respectively rought icts of Superston 4 


hot working allov have tensile strengths w 135,000 p 
55,000 psi. Brinell hardness 

from 35 to 15 per cent. C 

limited to cold drawing for sizing after extrusi« 
thick castings, up to 20 in. in d 2 


expected to be comparab 


AND IN ADDITION 


fitanium stnp in thicknesses « 
Silver Co., Inc., Flushing 54, N. ¥ 
from % to 6 in., and in quantities from 
is for high temperature honeycomb structures 
has been constructed at General Elect 
plant for the disposal of equipment too 
heavy to be hauled away for burial; s1 
rolled into the tunnel Che Westir 
Ohio, has increased prices by 742 pe 


} 


motors, including laundry equipment and 


prices for these motors have been upped | cen lhe Small Business 
Administration and the U. S. Dept. of ¢ 


increase the volume of Commerce Dept. « 


nt act 


program is being conducted to establish criteri pl 

formances of electronic equipment due to the presence of quantities 
chemical dust particles in the air General Electric recently shipped 
gas-filled power transformer, rated at 2000 kva, and expects that this new med 
for cooling transformers to lead to lighter, safer, and quieter transformers 
future; the gas used is sulfur-hexafluoride, advantages are lighter weight (a 10, 
kva gas-filled unit would weigh about 2000 Ib less than an oil-filled unit): greater 
ifety from fire; and quieter operation 


195¢ 








HOW NYLOK® LOCKS: 


LOCKED! The tough, resilient nylon pellet keys itself into the mating threads. It forces threads together, and locks the screw securely 


NEW—a complete line of self-locking UNBRAKO 
socket screw products that won’t work loose 


They simplify design and save production time 


UNBRAKO socket screws are now available embodying the Nylok* 
f-locking principle. Nylok provides a truly practical new solution 
to the problem of making screws self-locking. 

You save production time when you build products with self- 
locking UNBRAKOs. And you get greater simplicity in design with 
less bulk and weight. The number of parts you must assemble to 
achieve full locking action is reduced to the absolute minimum. 
Lockwashers under screw heads are no longer necessary. Costly 
wiring of cross drilled heads is eliminated. So are cotter pins and 
complex multiple set screw installations 


Self-Locking UNBRAKOs are completely reusable. They have 
uniform locking and installation torques—with no galling or seizing 
on mating threads. They successfully withstand temperatures fron 
—70° to 250°F. And, on properly seated screws, the pellet act 
as a liquid seal. 

Self-locking UNBRAKO socket screws come in a complete range 
of standard sizes and materials. See your authorized industrial 
distributor. Technical data and specifications are detailed in Bulletin 
2193. Write us for your copy today. Unbr Socket Screw 
Division, STANDARD Pressep Steet Co., Jenkintown 28, Pa 

*T.M. Reg. U.S. Pat. Off., The Nylok Corpora 


STANDARD PRESSED STEEL CO. 


UNBRAKO SOCKET SCREW DIVISION 


Cl Ty in 5 C 


Socket shoulder screws. Flat head socket screws. Button head socket Socket pressure plugs. Socket sel screws. All stond- 
Standard sizes Vs to ¥% in. Standard sizes #6 to ¥% in screws. #6 to % in. Stondard sizes Ysto 1% in. ard point types. #6 to 1 in. 








Socket head cap screws. 
Standard sizes #6 to 1 in 
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Why close tolerances 
in resilient gaskets 
are rarely necessary 


Tolerances in the size and shape of a gasket do not 
become critical if the material chosen seals effectively 
over a wide range of compressions 

Armstrong 


cal ol such wid range materials They S€ al tightl, 


Cork-and-Rubber Compounds are typi 


under compressions ranging from 20% to 33%. As a 
result, tolerances in the size of the gasket can be as 
wide as 010”. In some applications, the wider tole1 
inces px rmissibl with compressible gasket mate rials 


mav effect savings in machining time. 


Confined applications 


Cork-and-rubber’s wide compression range—and the 
| g 
; 


resultant wide tolerances possible—is particularly val- 


ual 


le in confined gasket applications. Because these 
materials are trul ompre ssible they decrease in vol 
me under load. This enables cork-and-rubber gaskets 
nade slightly oversize to compress into a completely 


confined space. The absence of side flow makes it eas‘ 


t 
i 


to mate flanges pertectly 























Figure 1, for example, illustrates the relative sizes 
of a cork-and-rubber gasket and a comparable non 
compressible molded ring. The resilient cork-and 
rubber compound permits wide tolerance in its size, 
whereas the molded ring must be made to very close 


tolerances to allow pertect fit between the flanges. 
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cork and 


rubber gaskets nake I I ive | r ring The 


’ | 
Similarly, in heures 


true compressibility controls 1 prevents 


excessive build-up of radial pressure « the shaft 


Metal-to-metal joints 
When non-compressiblk rings ‘ lon the Hanae 


journal of the calender 1 











tremely close tolerances wert 
rings leaked. Oversized rings prey 
contact between the flanges and 
Both of these proble ms 
standard toleranc: 
pe rfectly and sealed tightly 

We recommend that 
problems with an Armsti 


and materials 


} 


produce thon t 


SEND FOR 24-PAGE GASKET MANUAL 


0 


(Armstrong 
GASKET MATERIALS 


used wherever per formance counts 








Engineered Rubber Products 


U. S. Molded Milking Inflation 
has three times the wear of 
previous ones, thanks to a 
combination of quality molding and 
a new rubber compound 


U. S. Molded Piston Rubber 
for oil rig slush pumps. Lasts $ 
times longer than previous piston 


rubber. Fits snugly to inside of 
cylinder, yet easily replaceable. 


Mechanical Goods Division 


Mass- produced 
to exacting 
specifications 


this U.S. Rubber Molded 
Diaphragm is a constant 
“watchman” on leading 
motor valves. 


Where consistency is vital in 
controlling the flow of liquid through 
piping systems, leading makers of 
motor valves specify “U. S." molded 
diaphragms because “U. S.” 

experts mold them to their exacting 
specifications. 


High burst resistance, retention of 
“molded in” shape under high 
pressures, exact fabric placement to 
prevent fabric exposure and resultant 
“wicking” action are just some of the 
exacting requirements fulfilled by 
“U. S.” molded diaphragms. 


Yet, this is only one of hundreds of 
applications wherein U. S. 
Engineered Rubber Products do jobs 
no other material can do. “U.S.” 
factory-trained engineers will help 
you solve any molded rubber problem. 
Contact us at Rockefeller Center, 

New York 20, N. Y. 


U. S. Molded Reel Seals 
protect the working mechanism 
of rayon spinning reels from 
acid corrosion. Made to 
a tolerance of .005 of an inch, they 
are continually flexed 24 hours a 
day, month after month. 


Watch NCAA football, Saturday afternoons, NBC-TV 


Product Engineering — December, | 


f 





cr 


—wNEW 
Stock-Control 
System 


based on 


VEEDER-ROOT 


Vary-Tallie 


saves time... 
speeds production... 
stops errors 





Manufacturers of skirts (or skis) can speed and simplify 
their stock-keeping, accounting, and payroll records with 
simple punched-card systems based on Vary-Tallies. 

A leading skirt-maker, for instance, always has complete 
command of several variations of styles, sizes and colors 
simply by lifting out the cards for any of these 
classifications . . . and recording them on the Vary-Tally. 
This gives him an instant accounting on any account, 
without pencil tallies, scratch marks, or telltale marks 
on the goods. 


In time-checking, this manufacturer has tallied 420 
items on 80 orders in 4 minutes. His best previcus time 
was 40 minutes. No copying . . . nothing but the final 
totals on the counter-faces 


What Production Systems Inc., Waltham, Mass., 

is doing for the garment industry with its ““Quik-Pik” 
System .. . vou can do for yourself with a similar 
system based on Vary-Tallies. And you can count 

on Veeder-Root to help you. Write 


Hartford, Conn. + Greenville, S. C. « Chicago : Vv iss Ee dD E R = He oO OT | NM Cc. 


New York « Los Angeles + San Francisco + Montreal 


Offices and Agents in Other Principal Cities ~ The Name that Counts” 


Ds 








Craftsmanship O] the 20th Ce nlury 


The speed with which new products pass 

through the designing stage to final marketing 

is one of today’s industrial phenomena. One 

factor which has contributed heavily to this is 

the availability of a wide range of plastic ma- 
terials with highly usable combinations of properties. And, col- 
laterally, there are the custom molders whose working knowledge 
and craftsmanship in plastics translate the manufacturer’s de- 
signs and plans into highly serviceable, highly attractive finished 
articles. Read how one of America’s leading appliance manufac- 
turers collaborated with the custom molder to produce the part 
that “makes” his new appliance. 


New handle of Resinox phenolic plastic 
houses “the brain” of the new Sunbeam Fry-Pan 


DESIGN OBJECTIVES Io design 
the handle for the Sunbeam Fry-Pan 
an aluminum frying pan, electrically 
wired to “do its own cooking.” To its 
designers, Sunbeam Corporation of 
Chicago stressed two things: func- 
tional beauty and long service life 
Cost, of course, as on all high-volume 
competitive products, was also a con- 


sideration. 


MATERIAL SPECIFICATION In the Fry-Pan, the handle is the 
“brain”— housing the temperature setting controls, signal light, and auto- 
matic regulators that govern the 1150 and 1450 watt tubular element 
sealed in the base of the pan. Specifications dictated that this handle be 
inserted into the apertures of the thermostat, then sealed in 3 seconds by 
a Hannifin hydraulic press. Over 30 exhaustive tests were made to screen 
different materials in the conditions to which the handle would be sub- 
jected in use. Surface finish and hardness, resistance to detergents and 
boiling water, weight, dielectric strength, and durability were all major 
factors in determining the material. Monsanto Resinox phenolic plastic 
was selected. A handle molded of this phenolic had a high natural surface 
gloss, heat-resistance, and inherent color. It could be repeatedly immersed 


in boiling water with no ill effects . .. was tough and long lasting. 


PRODUCTION Prolon Plastics Company, Florence, Massachusetts, a 
division of Pro-phy-lac-tic Brush Company, was awarded the job of pro- 
ducing the Fry-Pan handles. In addition to an enviable reputation for high 
quality molding, Prolon had also demonstrated a productive capacity to 
meet Sunbeam’s production rate. For this handle assignment, Prolon engi- 
neers decided on Monsanto Resinox 5797. A free-flowing phenolic mold- 
ing compound, Resinox 5797 has rapid cure and rigid set, two reasons for 


its wide use for wiring device parts It produces parts with a very smooth, 


Chief Mold Designe rjor 
Prolon Plastics Co., Mr. Clyde Morrell 





ill 


hard surface. Equally important, Resinox 5797 meets the critical heat 
requirements on the Fry-Pan where heat is constantly re-applied to this 
molded handle. Using Resinox 5797, Prolon molded a handle with a life 
expectancy far exceeding the required 2000 hours. In fact, if the house 
wife uses her Sunbeam Fry-Pan with its Resinox handle for 7 hours a 
week, 52 weeks of the year, she can expect over 542 years of service 


under such severe usage 


THE FINISHED PRODUCT The popularity of the Sunbeam auto- 
matic Fry-Pan is a tribute to the usefulness of this work-saving kitchen 
appliance. Practical usefulness has been achieved by following the precepts 
of functional design and simplicity of form. The jet black lustrous han- 


dle of Resinox phenolic plastic adds a high note of functional beauty 


Here is one of the hundreds of design and production problems solved 
by utilizing the facilities of the plastics custom molding industry. If you 
are considering a design change or new product, investigate plastics, and 
the design, engineering, and molding facilities available to you throug! 
plastics molders, the Craftsmen of the 20th Century. As a major supplier 
of plastic resins, Monsanto is in a position to introduce you to custom 
molders who will put their skills to work for you. Write to Monsanto 
Chemical Co., Industrial Applications Dept., Springfield 2, Mass 


x 3 
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Investigate Monsanto's complete 
line of phenolic plastic 
compounds developed for 
particular applications and sold 
under the trade name 


RESINOX 


_s 
MONSANTO 








What 

magnet wire 
characteristics 
(lo you need? 


The most important single element you choose for any 
piece of electro-magnetic equipment is the magnet wire. 
That's why you have a right to demand that your magnet 
wire has exactly the properties you need. The need for 
better and better magnet wire—for use in General 
Electric equipment as well as yours—is the reason why 
General Electric introduced Formex*, the revolutionary 
film-type magnet wire, in the late 1930's; why the various 
types of high-temperature Deltabeston* wire were 
developed; and why, in 1955, Alkanex} magnet wire was 
announced—providing the industry with a film-type wire 
which would operate at copper temperatures up to 150 C, 

To meet your requirements—high temperature opera- 
tion, compactness, light weight, flexibility, economy— 
General Electric offers a complete line of magnet wire 
types, shapes, and sizes. 

Write General Electric Company, Wire and Cable 
Department, Section W188-1267, Bridgeport 2, Conn 








HEAT RESISTANCE —Formex has greater 
resistance to heat than ordinary enameled wire, and is 
recommended for Class A applications up to 105 C. Alka- 
nex raises limiting operating temperatures up to 150 C 
for motors and other types of electrical apparatus which 
require the compactness of a film-insulated magnet wire. 
Deltabeston, with either asbestos or glass insulation, has 
wide use in Class B applications for temperatures up to 
130 C. When impregnated with silicone varnish, Delta- 
beston meets the requirements of Class H applications— 
for temperatures up to 180 C. 





LESS SPACE AND WEIGHT = Formex 
takes less space than fibrous-covered or fibrous-covered- 
enameled wire. Formex also saves weight because there 
are more feet per pound than in fibrous-insulated types, 
especially in the finer sizes where, for example, 15,000 
feet per pound of No. 37 Awg heavy Formex wire 
compares with only 11,600 feet per pound of enameled 
single-cotton. Alkanex, however, with its extremely high 
operating temperature can make the most of the space 
you allow for the winding and still take the extra heat. 
The higher limit makes possible lighter, as well as more 
compact, motors—since the use of Alkanex wire can 
increase a motor’s horsepower rating as much as 25%. 
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GOOD MECHANICAL PROPERTIES 
Formex has greater toughness and flexibility than any 
conventional type of enameled wire. Alkanex is similar 
to Formex in its high dielectric properties. It also has 
excellent abrasion resistance, chemical resistance, adhe- 
sion, and mechanical strength. For unsurpassed perform- 
ance where grease, oil, or corrosive vapors are present, 
Deltabeston is the choice—with either asbestos or glass 
insulation. 





MOISTURE RESISTANCE@= Formex and 
Alkanex are outstanding in two important factors most 
responsible for the influence of moisture on magnet 
wire: (1) resistance to moisture absorption, and (2) 
continuity of the insulating film. Properly treated insula- 
tion of both types is highly resistant to moisture absorp- 
tion. Toughness and flexibility maintain film continuity 


after winding. 
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AVAILABILITY = Formex and Deltabeston are 
available in round, square, and rectangular shapes, and 
in a complete range of sizes. Alkanex is available in 
round size No. 13 Awg through No. 26 Awg with single 
and heavy-wall film thicknesses. Development of other 
sizes and shapes is under way. 


"Registered Trade-mark General Electric Company 
tTrade-mark registration applied for by General Electric Company 


Progress /s Our Most /mportant Product 


GENERAL @@ ELECTRIC 
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SAFE, GAS-TIGHT JOINTS required 
by the down-flow construction of 
this year-round furnace and air- 
conditioning unit are easy to ob- 
tain, using Republic ELECTRUNITE® 
Mechanical Tubing. Its uniform 
roundness, wall thickness, strength 
and ductility help simplify design 
and fabrication. Quality control 
from raw ore to finished product 
assures long, trouble-free service. 


PUBLIC 


Woldi Wideat Range of Standard Steels 
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assure hermetic seal permanence 


One of the most critical points in maintain- 
ing an absolute hermetic seal in any refrigera- 
tion system is the joint between compressor 
cylinder and head. That's why Copeland Refrig- 
eration Corporation of Sidney, Ohio, manufac- 
turer of fine commercial refrigeration and air 
conditioning compressors, insists on cylinder 
head cap screws made to exacting specifica- 
tions. Republic Alloy Steel Hex Head Cap 
Screws fill the bill perfectly. They more than 
meet tensile strength, yield point, hardness 
and ductility requirements. 

Design of the Copeland Compressor calls for 
cap screws to clamp cylinder head, a neoprene 
gasket, valve plate, another neoprene gasket 
and cylinder block into one solid, leakproof 
assembly. Year-in, year-out service dependa- 


bility demands that these fasteners neither 
stretch nor lose their grip under the heating 
and cooling cycle of on-off operation. There 
must be no loss in compression or escape of 
refrigerant. Again, Republic Alloy Cap Screws 
are more than equal to the task—as proved by 
their failure-free performance record. 

Whatever your fastener problem, it will pay 
you to check Republic. 20,000 standard and 
8,000 special types and sizes of headed and 
threaded products are available to satisfy a 
tremendous variety of applications. Each is 
backed by a century of experience, and quality 
controlled from raw ore to finished product. 

You can get complete information through 
your local Republic office. Or simply mail the 
coupon. 


OUTSTANDING PRODUCT PERFORMANCE is cssured 
when you specify Republic Hot Rolled Carbon or 
Alloy Bars as your raw material. A full range of 
standard and special shapes, sizes and grades 
is available to meet the most exacting require- 
ments. Further, Republic's 3-Dimension Metallur- 
gical Service can help you select the proper type, 
and process it efficiently. 


ZINC COATING PERMANENCE mokes Republic 
Continuous Galvanized Sheet ideal for hundreds 
of mass-produced parts and products. Its uniform, 
corrosion-resistant zinc coating will not crack, 
flake or peel under any forming operations per- 
mitted by the base metal. Resulting product is 
far less expensive to produce than old-fashioned, 
hot-dipping after fabrication would allow. Send 
coupon for information. 


STEEL 


and Steck Producla 


—----------------7 


REPUBLIC STEEL CORPORATION 
Dept. C-2405 

3150 East 45th Street 
Cleveland 27, Ohio 


Please send me further information on 


D Fastener Products 0 Continuous Galvanized Sheets 


| 
| 
| 
| 
| 
| 
OC ELECTRUNITE Mechanical Tubing —2 Hot Rolled Bars | 
Name_ Title 
Company | 

| 
Address_ 

| 


State 
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HOW USS “T-1" STEEL IMPROVES 
g THESE PRODUCTS... 


_ ae 
. 





Pays Off In Payloader. Speed is emphasized 
in International Harvester's new Model 12 
Payloader. That means weight had to be cut 
And USS “T-1L” Steel helped cut weight of 
the rugged boom. This remarkably tough, 
strong steel is used at top and bottom sides 
where maximum stresses are imposed. The 
section depth of the USS “T-1”" Steel parts is 
12 inches. With other, less strong steels, sec 
tion depths of 19 and 24 inches would have 
been required—much too large to fit the con 
tour of the machine. USS “T-1” Steel cut 
size, weight . . . was cold bent, and welded to 
other parts of the machine by automatic sub- 
merged arc welding 


Stops Brake Breakage. Columbiana Cylinder 
Grinding Company, Columbiana, Ohio, does 
a lot of custom machining on industrial and 
mining equipment, including repair of brake 
and clutch bands for large earthmoving equip- 
ment. On the original equipment these bands 
are made of plain mild steel . . . often break 
under the tremendous stresses encountered 
Columbiana replaces broken bands with new 
ones of USS “T-1” Steel—has yet to have a 
USS “T-1” Steel band break. 





More Strength, Less Weight. This lift truck, in use at thickness of the forks on this truck 
Baltimore Concrete Plant Corporation, and manufac extremely tough constructional alloy 
tured by Gerlinger Carrier Company, Dallas, Oregon, the need for shipping the forks 
is the largest standard-line lift truck on pneumatic tires 
in the world. USS “T-1” Steel reduced the width and used 


In addition, this 
steel eliminated 
75 miles for heat treat 
ment, which was required with the alloy steel previously 


USS “T-1” Steel, with its high minimum yield strength of 90,000 psi and 
its minimum tensile strength of 105,000 psi, can help you design or build 
HOW it lighter-weight equipment that will last longer. Its unusual toughness 
can help you design or build equipment capable of taking severe impact 


CAN HELP and abuse at sub-zero temperatures. Its excellent weldability can help 


you cut the cost of fabricating highly stressed parts, and reduce repair 


you and maintenance expense. Its good creep rupture strength can help you 
LL 


put more durability in equipment that operates at temperatures as high 
as 900 degrees F. 

Somewhere in your operation, versatile USS ““T-1” Steel can help you 
Write, wire, or phone United States Steel, Pittsburgh 30, Pa. 


UNITED STATES STEEL CORPORATION, PITTSBURGH ° COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO . TENNESSEE COAL & 1ROW DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS, COAST-TO-COAST ° UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


Q3 v7] 
USS * CONSTRUCTIONAL ALLOY STEEL 


See The United States Stee! Hour. It’s a full-hour TV program presented every other 
week by United States Steel. Consult your local newspaper for time and station 
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ONE OF A SERIES OF INFORMATIVE MESSAGES FROM HYATT... 


yviindrical Roller 
Bearing Outer Races 


Why they are necessary... their 


versatility ...wide variety of 


configurations and tiocating devices 


Outer races are necessary parts of all roller bearings, 
except in cases where a roller — surface of 
suitable hardness and finish can be provided in the 
housing. In housings of aluminum, cast iron or un- 
heat-treated steel where a hardened and ground 
surface cannot be obtained by any practical means, 
outer races are required to assure a fatigue-resistant 
pathway on which the rollers can operate smoothly. 


The outer race is not 
normally the critical 
member of a cylindri- 
cal roller bearing. This 
does not mean, how- 
ever, that outer races 
cannot suffer fatigue 
failure. All objects sub- 
jected to stress repe- 
titions can fail after 
a small number of 
stresses—or may enjoy 
a surprisingly long life. But experience definitely shows 
that percentages favor the outer race, and the reason 
is apparent in Figure 1, which shows a roller engaging 
both an outer and inner race. Note that the load is 
spread over a larger area of contact on the outer race, 
which results in a much smaller maximum stress. This 
demonstrates in part the principal reason why inner 
races are the critical member of most cylindrical roller 
bearings, as explained in one of our previous messages. 


Nevertheless, HYATT outer races are manufactured 
with the same scrupulous care that is applied to inner 
races and all other components of HYATT Bearings. 
Outer race performance must match the performance of 
the rest of the bearing. We consider the fact that the 
outer race is not the critical member as a safety factor— 
not a license to reduce quality. 


1. OUTER RACE TYPES 


HYATT Hy-Load outer races are available in a variety of 
standard configurations for every ty pe of application require- 
ment (Figure 2). The W, L and Y races have solid flanges 
capable of sustaining light or intermittent thrust loads. The 
T and Y races are assembled with internal snap rings; they 
have equal radial load-carrying capacity but are not recom- 
mended for applications where a continuous thrust would 
be taken by the snap rings. The T, Y, L and W races may 
all be mounted using the roller ends against either the solid 
shoulder or internal snap ring for purposes of locating the 
outer race axially. 


2. CIRCUMFERENTIAL LOCATION 


An ample choice of outer race locating methods may be used 
with HYATT Hy-Loads. Circumferential location is often 
accomplished by the use of a press fit. (Our general recom- 
mendation is that the rotating race be applied with a press fit 
and the stationary race be applied with a push fit.) When a 
push fit is employed, circumferential location is satisfactorily 
accomplished by axial clamping against the race ends. 
Positive circumferential location is provided by the use of an 
outer race dowei. 


3. AXIAL LOCATION 


Axial location of an outer race is conventionally accomplished 
by pressing or pushing the race to a housing shoulder. The 
race may be constrained from “walking out” of the housing 
bore by the flange or snap ring operating against the roller 
ends. Positive axial location is accomplished by axial clamping 
against a housing shoulder or snap ring. 


It may occur, however, that a shoulder is not available in the 
housing. Under these circumstances, it is necessary to employ 
an auxiliary holding de- 
vice such as an external 
snap ring or an outer 
race dowel. HYATT Hy- 
Load Bearings can be 
supplied tooriginal equip- 
ment builders with outer 
races having a snap ring 
groove (Figure 3) or a4 
blind dowel hole (Figure 
4) at small added cost. 
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G&@. OPERATIONAL REQUIREMENTS 


Since the outer race is usually the stationary member of th« 
bearing, the exact maintenance of wall variations and runout 
is not ordinarily critical. However, the outer race may be the 
rotating race in certain applications—so quality controls are 


rigidly applied to all HYATT outer races to maintain: 


@. Minimum wall variation. b. Minimum runout of 
race ends to bore. €. Minimum runout of race flange 
inner faces to bore. d. Minimum pathway and outer 


diameter taper. @. Minimum outer diameter tolerance 


5. MANUFACTURING PROCEDURES 


During manufacture. 
the following sequence 
of operations provide the 
controls necessary to gen- 
erate outer races which 
meet the strict opera- 
tional standards main- 
tained by HYATT: After 
careful primary machin- 
ing and heat treating, the 
ends are faced off square 
and parallel by a double 
end grind, This provides 
a reference surface from 
which all runouts and 
squareness can be gaged 
( Juter race diameters are 
generated by the center- 
less grinding method to 
provide an O.D. with as 
little out-of-round as 
practical. The through- 
feed method of grinding 
represents a valuable 
SRIND economy (Figure 5) to 
help reduc ¢ race costs 
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Grinding the flange on a Hyatt outer race 


Next, the pathway (or race LD.) is ground centerless, 
generating a cylinder concentric with the O.D. cylinder. This 
is accomplished by 
driving the race on the 
O.D. and positioning the 
erinding wheel relative 
to the drive roll (1 igure 
6). Finally, the flanges 
are ground using the 
race ends as a reference 
The result is a race of as 
nearly perfect geometry 
as is practical (Figure 
FLANGE It is then critically in- 
spected to insure tradi 
tional HY A] I depend 


ability and the maximum possible service life 


YOU WILL FIND FURTHER DETAILS 
in HYATT General Catalog No. 150, or vour nearby 
HYATT Sales Engineer will gladly help you choose the 
type of cylindrical roller bearings best suited to your 
design requirements. Remember, HYATT is America’s 
first and foremost maker of roller bearings. Hvatt 


Bearings Division of General Motors, Harrison. N. J 
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YATT 


HMiy-ROLL BEARINGS 


FOR MODERN IN DUSTRY 








DESIGN AROUND THIS NEW 


... permits motor change in minutes 


100 SERIES 


REDUCTORS 


space saving design 
clean contours 
gearing efficiency 
cooling fins 


optional on 
PATENTS PENDING larger sizes 





COST-SAVING “COMBINATION” 


... continued operation with spare 


Pea ZaAgae 





No downtime for mofor repairs! 


The new 100 SERIES RATIOMOTOR combines 
an independent gear reduction unit and an easily 
detachable standard end-mounted motor. 


MOTOR CAN BE REMOVED AND REPLACED in 
a few minutes, without disturbing the gear 
reduction unit. Saves maintenance time, preserves 
alignment, permits continued operation with 
spare motor. 


ORIGINAL MOTOR CAN BE CHANGED When 
conditions require change to a motor of special 
characteristics (totally enclosed, explosion-proof, 
etc.) it can easily be attached in place of the orig- 
inal motor. 


ANY MODEL YOU NEED — FROM STOCK The 
new BOSTON GEAR 100 SERIES includes 1605 
different units to fit any drive need. Reductors, for 
mechanical drives, as well as Ratiomotors and 
Flanged Reductors, are standardized stock units 
sold by BOSTON GEAR Distributors, located in 
every industrial center of the U. S. and Canada. 


TALK TO A BOSTON GEAR FIELD ENGINEER 
Our 76-year experience as speed reducer special- 
ists will help you simplify planning, and put your 
product ahead in design. Your Boston Gear Dis- 
tributor will arrange a call, or write: Boston Gear 
Works, 71 Hayward St., Quincy 71, Mass. 


RATIOMOTORS 

The complete power package. Geor 
unit has fin-cooling and other high 
efficiency features of new 100 Series 
Reductors. 


= 


SOLD WITH OR 
WITHOUT MOTOR 


a 
- 
FLANGED REDUCTORS 
The Ratiomotor gear unit, supplied 
without motor. You buy and attach 


any standard end-mounted motor of 
your own choice. 


1605 DIFFERENT TYPES AND RATIOS — FROM STOCK 


Cott your BOSTON...» 


DISTRIBUTOR 


ced 


For nearest Distributor, look under “GEARS” in the Yellow Section of your Telephone Directory. 


GET NEW CATALOG No. 56 


Lists all models of Reductors and Ratiomotors — horizontal or ver- 
tical right angle or parallel single or double reduction 


Includes handy selection charts, engineering dota 


Also lists complete information on the full line of 7124 standard- 
ized transmission products from stock, for off-the-shelf delivery by 


your local BOSTON GEAR Distributor. 


108 MODELS — 1064 DIFFERENT 
UNITS — FROM STOCK 
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Get precision switching completely 
free from environmental conditions 


...with the KLIXON KX4 sine switch 


Here’s a small precision switch especially designed for use 
in aircraft and guided missiles, jet engine speed and fuel 
controls, signalling devices and precision instrumentation, 
chemical and packaging machinery, and industrial equip- 
ment. 

KLIXON KX4 Sine Switches are sealed in an extra 
strong steel case designed to withstand heavy impact and 
compression loads. True hermetic sealing is achieved with 
a metal “‘wave type’ diaphragm at the actuating lever. 

The KLIXON KX4 Sine Switch has maximum clear- 
ances between current carrying parts. It can be ganged 
easily for multiple pole operation and is adaptable to many 
types of actuation. 


Basic KX4 Sine Switch KX4 with leaf actuator KX4 with roller-plunger actuator 


METALS & CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
3812 FOREST STREET, ATTLEBORO, MASS., U. S. A. 


3X cut-away view of KLIXON KX4 Sine Switch 


ACTUAL SIZE 





- 


’ Other features of the KX4 include: 


@ HIGH CURRENT CAPACITY . . 


KX4 with roller-leaf actuator 


. unique 
design of Sine Blade eliminates knife 
edges . . . provides double current path 
through blade . . . gives efficient heat 
dissipation and long electrical life. 


HIGH SHOCK AND VIBRATION RESIST- 
ANCE .. . precise operations unaffected 
by shock as high as 200 g’s . . . vibra- 
tion of 40 g’s, 0-500 cps. 


WIDE AMBIENT TEMPERATURE RANGE 
. . . continuous operation at tempera- 
tures as high as 200°F . . . precise op- 
eration unaffected under rapid cycling 
from —65°F to +200°F within five 
minutes. 


STANDARD SIZE . . . meets mountin 
requirements of Military Standar 
AN3234. 


Technical Data Sheets on the KX4 and 

other KLIXON Sine Switches now in 
roduction are available. Write for 
ulletins PRSW-2, 3, 4 and 5. 


LIxON 
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KX4 with roller-leaf actuator 
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Two Metals 
are often Better than one! 


STEEL 


COPPER Wi. 


svete eee 


STEEL 


COPPER 





...and GENERAL PLATE Stainless Clad Copper 


Here's what General Piate 
Stainiess Clad Copper offers: 


High thermal and electrical 
conductivity for excellent 
heat transfer 


Corrosion resistance equal to 
stainiess steel 


Superior performance at 
elevated temperatures 


You can profit 
by using General Plate Clad Metals 


December, 1956 


is a case in point 


General Plate’s Stainless Clad Copper strip adds the superior 
thermal conductivity of copper to the high temperature cor- 
rosion resistance of stainless steel. Molecularly bonded with- 
out brazing alloys or other intermediate agents, these two 
metals combine in clad form to offer improved characteristics 
for a wide range of applications involving electrical conduc 


tivity or heat exchange. 


If you are interested in metals with new and better charac- 
teristics look to General Plate Clad Metals. Write today 
without obligation for new catalog, PR-700A, describing many 
clad metal combinations both precious and base metal; 
TRUFLEX® Thermostat Metals; composite electrical contact 


buttons and rivets. 


METALS & CONTROLS CORPORATION 
GENERAL PLATE DIVISION 
1012 FOREST STREET, ATTLEBORO, MASS. 











NEW CONTROLLER LINE 
ADAPTS 9/6 WAYS 





Fenwal Announces 
Low-Cost Temper- 
ature Indicating 
Controllers 


ASHLAND, MASS. Fenwal 
Inc., has announced here that tailor- 
made, accurate, low-cost temperature 
indicating controllers are now avail- 
able from stock. 

Tailor-mades from stock are made 
possible by the development of the 
new Fenwal Series 541 line. The 
Series 541 is a standardized line of 
matched temperature indicating con- 
troller parts which can be combined 
easily in 576 ways. 

From these possible combinations 
come perfect solutions to countless 
temperature control problems. A 
prospective user lists the characteris- 
tics of the ideal temperature indicat- 
ing controller for his particular opera- 
tion, and Fenwal assembles an instru- 
ment with those characteristics from 
parts in stock. 

No matter what combination is 
chosen, the result is a rugged, accu- 
rate, compact and easily maintained 
unit in a shock-proof, splash-proof, 
dust-proof housing. The housing is 
available in colors to match any equip- 
ment in which it may be installed. 

Installation and calibration are so 
simple that instrument technicians 
and laboratory procedures are un- 
necessary. And, after installation, all 
normal temperature adjustments are 
external. 

No matter what combination is 
chosen, the resulting instrument is 
accurate to within one per cent of 
scale. The accuracy is long lasting, 
with few moving parts and no internal 
gears. Simplicity of design brings the 
wear factor close to zero. 

Series 541 offers single or double 
circuit control. There is a choice of 
four different long-life snap switches, 
with ratings up to 20 amps, 250 volts, 
A.C. These switches, singly or in 
combination, can provide a wide 


-Fenwal) 








One of Fenwal’s new Series 541, bulb-and-capillary controllers. 
circuit model which has two snap switches, each with a setpoint indic 
ate two separate circuits at the pre-set temperatures 


variety of operating characteristics 

Three stainless steel bulb types are 
available at no increase in price to 
meet space or process requirements. 
Capillaries and bulbs are corrosion- 
proof. Capillaries are swivel-mounted 
to protect them from breakage. 

There is a choice of three tempera 
ture ranges: 150° to 200°F, 50° to 
100°F, or 50° to 700°F, or their cen 
tigrade equivalents. Special 
are available on request. 

The control mechanism may be 
subjected to temperatures up to 
150°F, and is ambient compensated 
from 50° to 150°F, 


ranges 
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Write to Fenwal Incorporated, 212 
Pleasant Street, Ashland, Mass. De- 
scribe the tailor-made temperature 
indicating controller that would fit 
your operation perfectly. Chances are 
excellent that the 
be yours at savings never 


tailor-made can 
before 


possible. 


CONTROLS TEMPERATURE 
... PRECISELY 


December, 
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“Close Tolerances''—a Misnomer? 


Precision, or close tolerance, casting saves 
a bundle on jobs that used to require 
much expensive machining. “Close toler 
ances”’ and “‘smooth finishes” are loosely 
used phrases. They mean anything tighter 


| than the old sand foundry standard of 
+ Yo” and 500 micro-inches 
At Alcoa, by using plaster-mold proc 
esses, tolerances of 0.005” are possible 
on certain jobs. Pattern smoothness and 
* 2 , 
close tolerances are easily reproduced since 


the mold starts as a slurry of gypsum 


And plaster molding is often combined 
with sand-and-iron molding to produce 
amazing castings 


Plaster molding, and its ability to be 
combined with other methods, add a new 
tool to the designer’s toolbox. We'd like 


to explore the possibilities with you 
Four new-development pages on super- —— ste ™ = 
Sand casting, however, is still far from 
strength impellers, uniform-wall castings, “en sale 


over the hill. It still is the cheapest method 
unusual permanent-mold castings, new for a short run and certainly a widely used 


high-strength alloys, and other meaty data process at Alcoa. Occasionally, on certain 
. small items we use match plate techniques 
for today's smart young men who will small items ee eee Sree 
and high-speed molding machines to knock 


be supervisors tomorrow. them out faster and cheaper in sand than 
we can do in die castings or permanent 
mold castings. Our sand castings run from 
a few ounces all the way up to a diesel 
engine cylinder block, 9’ x 6’ x 6’, weighing 
7450 pounds. 


Most Uniform Wallis Ever Cast 


Plaster castings with wall thicknesses down 
to .060” are now being made at Alcoa 
Tolerances are + .005” wall thickness 
Right now, they’re air scoops for the 
aircraft industry, made in both rounds 
and rectangles up to about 25” long 
Curved shapes present no problems. The 
process is more expensive but worth it 
because it cuts the weight of an air scoop 
in half. If your problem is thin, uniform 
walls, we'd like to explore the possibilities 
with you. 


meaty data for today's smart young men 








advertisement 


What Is a “Large Permanent-Mold 
Casting "'? 


Not so long ago, permanent-mold castings larger 
than 12 inches and 2 or 3 pounds were rare as 
dodoes. Now we cast a cylinder of 800 pounds, 
36 inches high, 30 inches diameter with 4-inch 
walls in permanent molds. The part is a rolling 
mill bearing. Others include engine pistons of 
250 pounds, compressor cases for jets of 150 
pounds. 

We’re now casting the entire bumper of a 1957 
automobile . . . a routine permanent-mold job. 
These 28-pound castings are not only large but 
also are made in large quantities. 





More than one designer has made himself a 
hero to his boss by looking into permanent-mold 
castings. Smooth and clean surfaces, medium-to- 
long production runs, tolerances of '4”" plus .002” 
per inch (although 2” in 5 feet has been made), 
good mechanical properties and modest com 
plexity usually indicate permanent-mold castings. 


Super-Strength and High-Speed impellers 








Imagine an impeller, 942” diameter, spinning at 
60,000 rpm. Peripheral tip-speed tops 2500 ft. 
per second, 1800 mph. That’s a casting recently 
turned out by a radical new manufacturing 
technique. Another impeller, to operate at 58,000 
rpm, has delicate curved blades with the as-cast 





leading edges tapering to .020”. These two ex- 
amples are used for turbo-charging and weigh 3 
or 4 pounds. Other super-strength impellers for 
hopped on the new alloy band wagon . ated sition eizh 400 Ibs. This 
to replace expensively machined industria Te rigeration weigh 4 0 lbs. This new 
and fabricated wrought parts process gives properties as high as 50,000 psi 
tensile, 35,000 psi yield, 5°; elongation. 


"ll 


Complex Die Casting — Cylinder head 
and camera frame are interesting ex 
amples of modern Alcoa Die Castings 


High-Density Process At left, X-ray photo of casting 
made by conventional die-casting method. At right, X-ray 
print of same part cast by Alcoa's new high-density proc 
ess porosity virtually eliminated 
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Cost-reduction note: The super-strength process 
can be combined with ordinary cast properties in 
the same part and at substantial savings. 


Die Castings—Greater Use and 


Growing Size 


Just a few years ago, aluminum die castings were 
used mostly as shrouds or covers. Now they’re 
used for many structural parts. Reason: As labor 
rates have gone up, so has the use of die castings 

to save assembly and machining costs. New 
alloys have given 
aluminum die cast- 
ings greater strength 
and ductility: For air- 
conditioning com- 
pressor parts, auto- 
motive transmis- 
sions, vacuum clean- 
ers, cylinder heads, 
etc. Alloys with high 
endurance limits are 
responsible for the 





increasing use of die 
castings in highly 


high-density method for 
small, chunky parts 
stressed reciprocat- 

ing parts. As to size, office chair swivel bases and 
rotary lawn mower enclosures are now being 
die-cast at Alcoa. 

Alcoa has developed a high-density casting 
method for small chunky parts. Now soundness 
approximating wrought materials is possible as 
examination of the accompanying X-ray photos 
shows. 
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Need High-Strength Alloys? 





Here Are Three New Problem Solvers 






Perhaps the toughest nut to crack in designing 






an aluminum casting is to pick the right alloy 





That is, if you go it alone. Alcoa has over 40 






standard casting alloys and each one is designed 





for a specific use. Your Alcoa representative is 






an authority on alloys. Use him 






Several of the most recent alloys are worthy of 





special note: Two are alloys C355 and A356 for 





permanent-mold work. Being high-purity varia 





tions of the familiar 355 and 356, they require 





careful foundry handling but develop extremely 





high levels of strength and ductility. Shown, on 





the next page, are the properties for permanent- 





mold cast test bars for these new alloys in two 





tempers. 






more than one designer has made 
himself a hero to his boss 
with permanent-mold castings 


























Super-Strengih Impeller — Diesel engine 
turbocharger impeller spins at 58,000 
rpm. Edges taper to air cleaving .020”. 


Plaster-casting process 4 in. walls 





Large Permanent-Mold Casting 
— Rolling mill bearing goes 800 
Ibs., 3 ft. high, 2 V2 ft. diameter, 














Uniform Walls Plaster-cast air scoop 
includes walls with thicknesses of 
060”. with wall tolerances of .005' 


\ 
\ 
\ 
\ 
\ 
| 
\ 
\ 
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Mechanical Properties 


In the die-casting field, alloy 
X364 is going to increase applica- 
tions where strength in highly 


Alloy & 
Temper 


—- 
C355-T61 


C355-T62 


stressed parts is important. Its 
properties are roughly equal to 
those of alloy 218, but it’s easier 





Guaranteed Minimum 


Tensile 


—}—___—_ 
40,000 


psi 


30,000 


— © 
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when a designer needs three eyes: 
for costs, competition and performance 





Straight Talk 


In these days, when a designer 
needs three eyes, one for costs, 
one for competition and one for 
performance, he has often found 
the answer to all three problems 
in Alcoa® Castings. Many times, 
the solid technical help contribut- 
ed by the Alcoa sales engineers 


and casting specialists has either 
cut costs or improved perform- 
ance. And, because Alcoa offers 
all casting processes their recom- 
mendations are completely un 
biased. 

The nicest 
help is that it’s free and waiting 
at your local Alcoa office, listed 


thing about this 


Your Guide to the Best in Aluminum Value 


to cast and therefore cheaper. Its 
price will be slightly higher than 
380 and 360 alloys so it shouldn’t 
be specified as a replacement for 
those alloys unless higher strength, 
better elongation and impact re- 
sistance are needed. Shown is a 
chart giving typical properties 
obtained with die-cast 4 ” 
bars 


test 
of this experimental alloy 
X364, as compared with 218, 360 
and 380 alloys. 

Right now the ones who have 
hopped on the C355, X364 and 
A356 alloy band wagon are de- 
signers who are using these alloys 
to replace wrought structures 
which involved expensive machin- 
ing and fabrication. But we expect 
real interest from designers faced 
with any part subject to impact 
Stir up any ideas? 





under ‘“‘Aluminum”’ in your classi- 
fied phone book. Better yet, write 
for your copy of new 
technical book, Alcoa Aluminum 
Handbook, 176 pages, 140 tables 
ALUMINUM COMPANY OF AMERICA, 
1994-M Alcoa Building, Pitts- 
burgh 19, Pennsylvania 


Alcoa’s 





FROM BRUNING —- Your One Convenient 
Source for All Drafting Needs... 


S Thrifty Miftioc 


That Will Save You Time, 
Work, and Money! 


Little things mean a lot in drafting! 
That’s why the five outstanding, low- 
cost drafting aids featured here are 
important to you. That’s why they and 
many products like them are important 
members of Bruning’s complete quality 


line. Try them; you'll be mighty 


pleased at how fast the savings of time 
and labor mount up! 





“RULE-O-MATIC” RULING PEN 
Just a press of the finger, and a drop 
of ink flows into the stainless steel nibs 
from a replaceable cartridge in the 
hollow handle. One cartridge containing 
government approved India ink can rule 
up to 55,000 inches. Lifetime guarantee 
Costs no more than any quality ruling 
pen of conventional design 





“MOBILE” PARALLEL STRAIGHTEDGE 
It rolls freely and smoothly over your 
drawing on retractile rollers located on 
the underside of the blade—lets you 
make neater drawings, faster and easier! 
Rollers retract under slight pressure, 
won't damage your drawing. Easy roll- 
ing action permits fingertip positioning 
of the edge, eliminates smudging 














Take a minute now to mail the coupon. Save yourself 
hours of time and work later on. 


(BRUNING ) 


America’s Leading Supplier of Engineering 
and Drafting Equipment. 
CHARLES BRUNING COMPANY, INC., 4700 MONTROSE AVE., CHICAGO 41, ILL. 


in Canada: Charles Bruning Company (Canada) Lid., 105 Church Street, 
Toronto 1, Ontarie 
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BRUNING ELECTRIC ERASING MACHINE 
Save hours of finger-cramping man 
ual erasing. Do a neater, safer erasing 
job. The patented hollow shaft 
permits use of extra-long, seven-inch 
eraser, prevents ‘‘fly-outs"’. These 
quiet, cool, vibration-free tools are 
permanently lubricated, require no 
maintenance 








“SURE-SCALE” FILMS 

New Bruning Sure-Scale Films are made 
of MYLAR*, the most dimensionally 
stable, strongest, most durable of all 
drawing and scribing films. Because they 
are flexible, light, readily filable and mail 
able, they lend themselves beautifully 
to the making of precision templates 
They offer excellent working qualities 
*DuPont'’s trade wm s polyester film 











“PLAN HOLD” VERTICAL FILES 
Save time, space, and print damage in 
filing large, active plans and prints 
Strong, spring ped clamp-style 
binders eliminate punching, stapling 
bolting, or folding of prints. Binders 
slide into brackets which are mounted 
on wall racks, floor stands, or in cabinets 
Each binder holds up to 150 prints, is 
easily detached for access to prints 








Charles Bruning Company, Inc., Dept. |7 
4700 Montrose Ave., Chicago 41, Illinois 


Please send me information on these Time-and-Work Savers 

(CD Electric Erasing Machine “Sure-Scale” Films 

C) “Mebile” Parallel Straightedge ‘Plan Hold” Vertical Files 
() “Rule-O-Matic” Ruling Pen 

Nome 

Company 

Address 


City 








HELICAL GEARING 
FIRST REDUCTION 


DOUBLE ENVELOPING WORM GEAR 
SECOND REDUCTION 


How Westinghouse new right-angle 


gearmotor delivers 32% more power 


With this exclusive match of gearing, Westinghouse 
right-angle gearmotor gives you top horsepower and 
rugged dependability at the lowest cost. It’s the result 
of skillful use of helical gearing to gain maximum 
efficiency from high lead-angle worm gearing. Over a 
range of speed reduction, from 20:1 to over 100:1, 
the Westinghouse right-angle gearmotor averages 32% 
more power than conventional single-reduction, worm 
gearmotors. At a ratio of 60:1 you actually get 98% 
more power. 


Greater dependability and long life result 
from Westinghouse exclusive double-enveloping worm 
gear. It provides 330% more gear-tooth area to sup- 
port the load. As wear occurs, only double-enveloping 
gears regenerate or reproduce themselves. 

In application, Westinghouse design for high over- 


hung load capacity requires no outboard support. 
Right-angle gearmotors are available in a complete 
range of AGMA output speeds and Life-Line® “A” 
motor enclosures. 

FREE detailed facts about Westinghouse new right-angle 
gearmotor in booklet B-6579. Call your local Westinghouse 
Sales Office or write Westinghouse Electric Corporation, 
3 Gateway Center, P. O. Box 868, Pittsburgh 30, Pa. 

J-07349-A 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 
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9 design problems 
that can be met with the... 


Ever-increasing applications for the new ALLENUT have 


caused sales to double within the past two years. Here are some of 


1. Self-anchoring in any metal. Alicnut pro- 


vides positive anchoring action through its 
hardened knurls. 


2. Compact design. Requires no space for 


box wrenching. 12-point socket permits 
tightening in awkward places. 


3. Smooth surfaces. Fits flush or below sur- 
face in counterbored hole . . . permits 
streamlined, safe surfaces. 


4. A ready-made, hardened, tapped bole. 
When used as 2 bushing, prevents costly 
stripping of threads caused by frequent re- 
moval and replacement of screw or bolt. 
In castings and other soft metals a stripped 
hole can be counterbored, an Allenut in- 
serted and the same bolt or screw used. 


5. Tighter fit. Greater thread contact than 
with ordinary nuts because of Class 3 fit. 
Weld-like setups accomplished with one 
hand wrenching. Allenut holds firm against 


turn of screw. 


eee eeer eee eweeeeeeeen eee eeeereeeeee 


the things it can do to aid your product designing: 


6. Usable with any type of belt or screw. 
Permits space-saving, internal wrenching of 
cap screws, T bolts, machine bolts, and 
other common fasteners. 


7. Saves parts. No washers required when 
anchored. 


8. Easier te ese. Knurled ring facilitates 
fingering-in. Allenut is always square to 
counterbored hole. Removable by hitting 
screw or bolt head with tap of a hammer. 


9. Reusable indefinitely. Anchoring action 
remains unimpaired. Hardened threads and 
socket stand up under repeated removal 
and replacement. 


Ailenuts are available in a full range of 14 
standard sizes from no. 4 to 1 from lead- 
ing industrial distributors. - 


We welcome your inquiry and request for 5 Hartford 2. 
engineering details on Allenut applications. . 
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MICI 


there is always 
“SOMETHING NEW” 
at MICRO SWITCH 


for product designers 


Experienced designers know both time 
and money are saved when they check with 
MICRO SWITCH on their complex switching 
problems. If we have not already solved 
their problem, MICRO SWITCH engineering 
is experienced in cooperating with product 
designers to quickly develop a precision 
switch to meet the requirements. 


Here are four such new switches, each 
developed to meet a specific need, each 
capable of many variations of actuation, 
circuitry and housings. 





3-LIGHT 
PUSHBUTTON 
SWITCH 

FOR COMPLEX 
CONTROL PANELS 


“PB"’ Series 3-light 
pushbutton actuated switch 


iz Here is a new, unique indi- 
135 cating pushbutton switch 
which lights in three differ- 
ent colors. This compact 
assembly is the result of 
an original requirement for 
a ‘“‘super-reliable”’ long-life pushbutton switch 
for use in computer consoles for guided mis- 
siles control systems. 


i 


Designed for use in applications where absolute 
dependability is required, this switch is manu- 
factured under extremely careful quality con- 
trol procedures. The result is a reliable life 
through hundreds of thousands of operations. 


A special, exclusive feature is the incorpora- 
tion of a “radio tube’’ type connector, or 
plug-in base, which carries all the connec- 
tions to the basic switches and lamp terminals. 
The entire assembly is easily pulled out for 
lamp replacement. (Send for Data Sheet 110) 


MICRO SWITCH Engineering is at your service 
from convenient branch offices in key cities everywhere. 
It is as close as your telephone. Consultation costs 

you nothing. Can save you time and money. 


>) precision switches 


-- THEIR USE 1S A PRINCIPLE OF GOOD DESIGN 


HONEYWELL 


THIS TOGGLE 
SWITCH HAS LONG 
LIFE AND BETTER 
DETENT “FEEL” 


- 4 a Three-position rotary type toggle 
y* switch. “TR"’ Series 

Here is a new solution to the problem of mechanical actuation 
of many circuits with a single manual motion. This new series 
of “‘tr’’ switches offers all the advantages of a toggle switch 
mechanism plus longer operating life and better detent ‘‘feel.”’ 
These switches provide a high electrical capacity in a very 
small space, permitting the elimination of relays and other 
electrical devices in many circuits. 


They are rugged enough for most airborne and industrial appli- 
cations and have successfully passed rigid tests for impact, 
shock, acceleration and vibration. 


The “‘tr’”’ switch shown is a four-pole double-throw switch 
with 12 terminals. It is maintained in all three actuation posi- 
tions: on-off-on. Other “‘tr’’ switches are available with up 
to 24 terminals (8 poles). (Send for Data Sheet 112) 


a” 


» 


ct PRECISE, 
UNERRING ACTUATION 
‘é THROUGH MILLIONS 
OF OPERATIONS 


Adjustable lever actuated switch 


ho 

i 
An adjustable lever actuator on this switch permits close adjust- 
ment of the operating point without removing the switch from 
its mounting. 


This switch is designed for use on such equipment as timers, 
computers or other multiple-mounted switch devices which 
require precise, unerring actuation through millions of operations. 
The operating position is adjustable through .210 inch. The 
switches are available with a wide selection of pre-set operating 
characteristics. They are also available with split-contact 
double-throw circuitry. (Send for Data Sheet 100) 


THIS SWITCH GIVES 
PRECISE PERFORMANCE 
UNDER MOST 

EXTREME CONDITIONS 


The MICRO “EN’’ Switch is completely sealed, 
cylindrical in shape. Tests have shown its 
precise performance to be unaffected by ice- 
coating at —65°F or by heat to +180°F. A 
thousand hours in salt brine spray or 30 days 
operation at 104°F (95%, humidity) still finds 
it going strong—and precisely. No chattering of con- 
tacts, no loosening of parts occurs during vibration 
tests of 10 to 500 cycles per second. 
Contact arrangement is double-pole, double-throw. 
Weight (without leads) 2% oz. 


(Send for Data Sheet No. 105) 


MICRO swiss 


A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
In Canada, Leaside, Toronto 17, Ontario « FREEPORT, ILLINOIS 
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Waldes Truarc grip rings used on die-cast studs 
eliminate threading, tapping, other costly machining 


Mark Simpson Manufacturing Co., Long Island City, 
N. Y., uses Waldes Truarc series 5555 Grip Rings to secure 
ports to studs of the zinc die-cast base of its “Masco 500” 
portable tape recorder. 

The rings—which need no grooves—replace nuts, screws, 
cotter pins and other types of fastening devices which require 
threading, tapping, drilling and other expensive machining 
operations, Because a single cracked or broken stud would 
render the entire cast base useless—and with it, all assembly 
completed to that point—the rings also eliminate extremely 
costly rejects. 


Whatever you make, there’s a Waldes Truarc Re- 
taining Ring designed to improve your product...to 
save you material, machining and labor costs. They’re 
quick and easy to assemble and disassemble, and they 
do a better job of holding parts together. Truarc rings 
are precision engineered and precision made, quality 
controlled from raw material to finished ring. 


36 functionally different types...as many as 97 





Pivot Assembly of shift lever (A) is secured by a single 
Waldes Truarc Grip Ring and washer Because the washer 
must be installed over the shift level in a sliding fit, critical 
tolerances would have to be maintained if a screw or cotter 
pin were used. The Truarc Grip Ring eliminates that problem: 
it requires no groove and may be seated over the washer at 
any point on the stud, automatically compensating for accu- 
mulated tolerances in the parts. BRAKE ASSEMBLIES (B and C) 
use Grip Rings to secure the brake wheel and spring sub- 
assemblies. Here again problems of critical tolerances ore 
avoided and expensive rejects eliminated. 


different sizes within a type...5 metal specifications 
and 14 different finishes. Truarc rings are available from 
90 stocking points throughout the U. S. A. and Canada. 


More than 30 engineering-minded factory repre- 
sentatives and 700 field men are available to you on 
call. Send us your blueprints today...let our Truarc 
engineers help you solve design, assembly and pro- 
duction problems... without obligation. 


For precision internal grooving and undercutting...Waildes Truarc Grooving Tool! 


WALDES 


L/| @ 


\ 


oY 
r—\ 
ee | 


oh 


joes  WALDES KOHINOOR, INC. 
47-16 AUSTEL PLACE, L. 1. C. 1, N.Y. 


RETAINING RINGS 


Waldes Kohinoor, Inc., 47-16 Austel Place, L.1.C. 1, N.Y. 

Please send the new supplement No. 1 which 

brings Truarc Catalog RR 9-52 up to date. 
(Please print) 


Name 

Title 

Company 
Business Address 


Zone __ State 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following U.S. Patents: 2,382,948; 2,411,426; 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803; 2,491,306; 2,491,310; 2,509,081; 
2,544,631; 2,546,616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787, and other U.S. Patents pending. Equal patent protection established in foreign countries. 
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MORE FACTS on why more and more leading manufacturers choose Link-Belt bearings 


’ Bs ee Thm 


ALLIS-CHALMERS MOTOR GRADER capitalizes on the ability of Link-Belt self-aligning roller bearings to handle high shock loads. 


DIRECT SHAFT MOUNTING wat, Lexis 
Eipectiliy deckuhie te achiove maxinen 
economy on production applications. 


. 


ADAPTER MOUNTING permits use of com- 
mercial without machining. Easy 
installation removal of adapter-type 
bearings are provided by the tapered 
Sleeve, focknut and lockwasher. 





Builders of industry’s heaviest equipment 


choose this self-aligning roller bearing 
for toughest applications 


You're in company with blue-chip makes industry’s most complete line 
machinery makers when you specify of ball and roller bearing blocks. 
high-capacity Link-Belt self-aligning This includes pillow blocks plus 
roller bearings. Wherever tough- flange, flange cartridge, cartridge, 
duty equipment calls for self-con- take-up and hanger blocks. Ask any 
tained, pre-adjusted bearings and one of the 40 Link-Belt offices for 
simple mounting, you'll find them data Book 2550. 
on the job... handling heavy radial 
and thrust shock loads. 
These self-aligning roller bearings ge P 4 
have internationally standardized LI NK (tp) BELT - Bearing 
boundary dimensions and are avail- + Me Pe 
able everywhere. Link-Belt also Ball and Roller Bearings ‘*** standards for Series 


22200 and 22300 
22500-A and 22600-A 


LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 1. To Serve Industry There Are Link-Belt Plants, Sales Offices, Stock Carrying Factory 
Branch Stores and Distributors in All Principal Cities. Export Office: New York 7; Canada, Scarboro (Toronto 13); Australia, Marrickville, N.S.W.; 
South Africa, Springs. Representatives Throughout the World 
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For top performance 
and long service 


TRACK SHOE 
ROLLER 


FRONT WHEEL 


SPRING PLUNGER TUBE 


TRACK FRAME 
SHAFT HOUSING 


this rugged Tractor relies on machine parts of 


SHELBY SEAMLESS TUBING 


In this powerful Oliver OC-12 Bull- 
dozer, the following parts are fabri- 
cated from Shelby Seamless Mech- 


anical Tubing 
front wheel spring plunger tubes, 
and the track frame shaft housing. 
The chief qualifications possessed 
by these parts are high strength and 
superior wearability . qualities 
that are just right for a heavy-duty 


tractor application. 


track shoe rollers, 


Super-rugged equipment calls for 


super-strong materials. That’s why 
you'll find USS Shelby Seamless 
Mechanical Tubing being used for so 
many tractor applications. Its great 
strength, complete uniformity, and 
extreme dimensional accuracy make 
Shelby Seamless the ideal mechan- 
ical tubing for the fabrication of 
machine parts subject to bruising 


performance and long wear. 


Available in a wide range of di 
ameters, wall thicknesses, various 
shapes and steel analyses, Shelby 
Seamless Mechanical Tubing is pro 
duced to exacting standards by the 
world’s largest manufacturer of tubu 
lar steel products. Contact our engi 
They 
will welcome the opportunity to help 


neers for recommendations. 


you apply Shelby Seamless to your 


specifications. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION, PITTSBURGH, PA 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO, PACIFIC COAST DISTRIBUTORS 


(Tubing Specialties) 


UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


& SHELBY SEAMLESS MECHANICAL TUBING 


UN i! 
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Stainless Steel 


The new “6200” Series Stainless Steels 
successfully ease nickel shortage ! 


y 
W ith the new low-nickel “200” Series Stainless 
Steels, producers can greatly expand their output ot 
Chrome-Nickel stainless from existing nickel sup- 
plies. These steels provide practical, workable grades 
of stainless that can be applied to a wide variety 
of uses. 

Made of Chromium-Nickel-Manganese—the 
“200” Series steels are helping to meet constantly 
growing needs in transportation, building, manu- 
facturing and many other fields. They're becoming 
increasingly popular in kitchen utensils, appliances, 
truck bodies, trains, automobile trim, and scores of 


products for industrial, home and business use. For 


Metals do more all the time. . 


Offices: BIRMINGHAM CLEVELAND 
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further information, see your stainless steel supplier, 
or write Electromet —leading producer of more than 
100 alloys, including chromium and manganese, for 


the steel and non-ferrous metal industries 


ELECTRO METALLURGICAL COMPANY 
iD not Union ( 


‘arbi Cos pe 
30 East 42nd Street (T] aa New York 17, N. ¥ 


. Thanks to Alloys 


STON * PHILIPSBURG, N ° 8 » 








Arctic Cargo Carrier Depends On 
T=J 


_ CYLINDERS 





Saves 40% Space! 
No Tie Rods For Greater Strength 


Differential axle loading through T-J Spacemaker Air 
Cylinders forms a controlled walking beam in this Tera- 
cruiser, designed and produced for the Army Ordnance 
Corps by the Four Wheel Drive Co., Clintonville, Wis. 





/ 40% 
QB aa / SPACE | Weight of cylinders was important factor in choosing T-J 
(t-s J ts] ts | { SAVED } Spacemakers, which reduce weight while providing same 
ye a ygggerne apne mtrpestne = displacement and extra high safety factor. Fast delivery and 
edjoront equipment without eowtticing swongeh space-saving features also favored T-J. Exclusive with T-J are 
new Super Cushion Flexible Seals for Air (to 200 P.S.I.)... 

and New Self-Aligning Master Cushion for Oil (to 750 

>) P.S.I.). Hard chrome plated bodies and piston rods are 

standard, at no extra cost. Wide range of styles, capacities 

... 64,000 combinations of the shelf! Write for bulletin 


ALL MODELS... MEETS WITH SM-155-3. The Tomkins-Johnson Co., Jackson, Mich. 


OFF SHELF ALL JIC 


RECOMMENDATIONS 


DELIVERY TOMKINS-JOHNSON 
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THE BASE of 


two draw ng rat 


It’s easy to get 


HUNTERCRAFT 
Model SOOS 


HI production  Huntercraft Orig 
inals—now a nationally « 
line of fine has grown from 


a basement 


listributed 
br issware 
hobby to a thriving new 
business in less than 5 years 
The Hunter Machine Service 
ot Wisc be val 
facturing Huntercraft Originals on a 
195] ordi 
br 


get the 
eler’s finish re jure 


1, pol- 


(lom- 


pany Racine manu- 
commercial S( ile In 


sott 


using 


nary forming iss. To 


gle aming jew 
1956 
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1 Huntercraft Candelabra Model 8008 (shown below) re 


The deeper drawn ¢ 


with Fo 
ibrite, need 


yuires 


of Forn 


indle cups, also 


a jeweler’s finish with Formbrite 


was 


..and 


‘Formbrite cut polishing cost and time dramatically 
a major factor in keeping our small business alive . 


growing,” says Ralph E. Hunter of Huntercraft. 


ishing time ind costs were | } ] 
fact, they w e so high that the 
company found it impossible to bri 
their prices vith 

In 1953 
Anaconda s 
The 

] 


ana 


brass 
broken 
costs went 
Ralph E. Hunter und | 
of Hunter Machine Service (¢ 

brite was a major factor in keeping th 
nabli 


on to he ome i table rT ’ bus 


4 


company ilive and « ng it to 
id a 


Mame . a i? 


- 
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SUPERFINE-GRAIN DRAWING BRASS 


an ANACONDA product 


made by The American Brass Company 








General Electric Speed Measuring Systems: 


Handsome Appearance and Top Quality 


Increase Customer Acceptance 


and Resale Value 


G-E application engineering and fast shipment 


help you get the right system when you need it 


COMPLETE LINE of indicators and recorders to choose from 
offers you the exact type speed measurement you require. 


General Electric speed measuring systems are offered 
in a complete line for every application; each system 
you buy is tailor-made to meet your requirements. 

Here are 9 reasons why you get optimum perform 
ance for your investment with G-E speed measuring 
systems: 

1. Handsome appearance of G-E indicators con 
tributes to the good looks of your product and increases 
salability. 


2. Top quality of every instrument assures you of 


extreme reliability under severe conditions. 

3. High accuracy of +1%% of full scale is made 
possible by factory calibration of generator and indi- 
cator together. 

+. Small size of both generators and indicators 
gives you greater latitude when selecting a mounting 
position. 

5. Excellent readability of indicators is provided 
by long scales and large numbers. Non-parallax glass 
of DB-16 and DB-18 indicators allows reading from 
almost any angle. 


6. Totally enclosed, both generators and indi- 
cators are fully protected from dust and dirt. Explo- 
sion-proof enclosures are available on some models. 


7. Fast shipment of complete systems helps you 
meet commitments. 


8. G-E application engineering is available to you 
on request to help you solve your speed measuring 
problems and select the proper equipment. 


9. Any legend you require will be marked on your 
G-E tachometer indicator scales. Your instruments 
may be calibrated in units such as feet per minute, 
inches per minute, spindle rpm or any related speed. 


Manufacturer’s or customer’s also be 


imprinted on the scale face. 


name may 


If you would like additional information on General 
Electric’s complete line of speed measuring systems, 
call your nearest General Electric Apparatus Sales 
Office or write for Bulletins GEC-1258 and GEA-6427 
to Section 585-57, General Electric Company, Sche 
nectady 5, New York. 


EXCEPTIONAL ACCURACY is made possible because gen- 
erator and indicator are calibrated as a unit at the factory. 


ELECTRIC 


Engineerin Dec 


GENERAL 
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What size 
isa 
quality 
fastener? 


Here are two ELASTIC STOP® nuts. 

Each has the familiar red locking collar. Each is self-locking 

vibration-proof and can be reused many times. Each is a fast, readily assembled 
one-piece unit will maintain accurate adjustment anywhere on a bolt 

Each will afford positive protection against thread corrosion prevent liquid 

seepage along bolts. Each is manufactured in quantity. Each is exactly controlled 

as to quality of raw material, finished dimensions, class of thread fit, seat squareness and 


finish. Each has a record for precision and uniformly high performance that is unmatched 


But one measures 1/10 inch across the flats; the other, 4 inches. Between these two 
there are more than 530 different hex nuts in the ESNA line. They are the result of 


variations in height, material, finish and size 


Look to ESNA for the top quality self-locking fastener that fits your need best 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Elastic Stop Nut Corporation of America 
Dept. N55-122, 2330 Vauxhall Road, Union, N. J. 


“ ; ty. iste : format 


ELASTIC STOP nut bulletin Here is a drawing of our product 


What self-lock'ng fastener would 


you suggest 
ly Nome Tiel 
Firm 


TRADE MARK 
Street 


City 
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Between motors and machines... 


V-Belt 
Drives Run 
Your Plant 


7 


-BELT drives are the vital link connecting 

power and production line. As such, they must 
install easily, combine high efficiency with de- 
pendability, and require minimum maintenance. 

All these “vital link” characteristics are de- 
signed into Texrope V-belt drives by Allis- 
Chalmers, originator of multiple V-belt drives. 
Texrope drives feature specific advantages such 
as: Magic-Grip sheaves with “easy-on, easy-off” 
construction; the grommet belt which lasts 40% 


Texrope drive transmits power from Allis-Chalmers 300-hp 
motor to crusher used in copper ore processing 


longer and costs no more than ordinary belts; 
and the Vari-Pitch sheave — the low-cost way 
to obtain variable speeds. 

Whatever the application, there’s one best 
Texrope drive to do the job most efficiently and 
economically. To find out more, contact your 
nearest Allis-Chalmers distributor, or write 
Allis-Chalmers, General Products Division, Mil- 
waukee 1, Wisconsin. A-4696 


Texrope, Magic-Grip and Vari-Pitch 
ore Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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How these “educated” steels 
make products behave better 


@ Nobody will deny that there can be a vast difference those tremendous trifles! In turn, this k 
between steels that are supposedly alike. The difference experience is put right into the Athenia 


lies in “tremendous trifles’’ that often make all the successfully meet many of the toughest 


difference between smooth and erratic fabrication or known today 


between satisfactory and faulty product behavior . - F - 
If your production calls for cold rolled flat steel 


That’s why the steels shown above are “‘educated"’, you carbon or higher, from .015" to 16” wide and from .001 


might say —educated for special use. Because here at the to .065" thick, it would be a good idea to explore Athe 


Athenia Steel Division of National-Standard we've con quality, performance and set 


centrated for years on learning about and controlling 


6 


NATIONAL-STANDARD COMPANY «+ WILES, MICHIGAN 
Tire Wire, Stoinless, Fabricated Braids ond Tape 


ATHENIA STEEL DIVISION + CLIFTON, WN. J. WAGWER LITHO MACHINERY + JERSEY CITY, 
Flat, High Carbon, Cold Rolled Spring Steel 


REYNOLDS WIRE DIVISION + DIXON, ILLINOIS WORCESTER WIRE WORKS DIVISION + WORCESTER, MASS 


Industrial Wire Cloth Round ond Shoped Stee! Wire, Smol!l Sizes 


Special Machinery for Meta! Decorating 
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intricate designs which are not practical with sand-castings, can 
frequently be produced in velume by the CENTRAL FOUNDRY 
SHELL MOLD PROCESS. Deep pockets can be drawn with a 
minimum of pattern draft. Pieces can be cast which have grooves 
and recesses without the need of additional cores, and the 
relationship of holes to the body portion can be maintained. The 
governor body is an example of this characteristic of shell castings. 


®@eeeeeeeeeeeeeeeee eee ee ee eee eee eeee ee eee eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee 


closer tolerances can be held with shell castings than with 
green sand castings. The transmission drum is a typical example of 
a piece that gained by being held to very close dimensions. This 
factor can affect product design by making it possible to take 
advantage of the strength of alloy grey iron or ArmaSteel in a 
piece that might otherwise have to be die-cast in a soft metal. 


PO UUPEERECEEELELELEL EEA 


the better dimensional control of shell castings mokes it 
possible to substantially alter the design of a piece. Narrow 
spaces between counterweights in a crankshaft, for example, 
can be produced that are impossible in a forging. 


Pw RERDEBDEPDEOBREBRE REPRE RE RERERERERERERERERERRRR RRR RR RRR RRR RRR RRR RRR RRR RRR RRR ERESRESRSASR EASA, 


smoother surfaces + Shell casting permits excellent duplication 
of surface detail. The engineer designing a piece that should 
possess high strength, but also some detail as to surface (such as 
cast-in lettering) may now find the answer in a shell casting. 


POSSESSES ESESESESESSSSESESEESSSSESSET TSEC ESSERE ESSERE EEE EEES 


shell coring produces more accurate internal surfaces. Because ,~ 
shell cores are cured in the corebox, intricate shapes are possible. 


So many characteristics of CENTRAL FOUNDRY shell castings 
permit improvement in design, in material and in net cost that 
design engineers in many industries are specifically recommending 
these castings of grey iron, malleable iron or ArmaSteel. For 
further engineering data write for new 36-page shell casting 


manual , . . just completed. , 
4 
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CENTRAL FOUNDRY DIVISION 


GENERAL MOTORS CORPORATION ° SAGINAW, MICHIGAN ° DEPT. 10 


Product Engineering December, 1956 51 





MULTI-FLEX 


A Versatile Line of 
Boots, Connectors, Bellows, 
Tubes, Air Ducts 


If the equipment you make requires 

¢ accordion protective boots 

¢ connectors to take bends or movements in 
compression or extension 

¢ bellows to move air or be actuated by air 

¢ extremely flexible tubing that will not kink 

you'll do well to investigate U.S. Multi-Flex.® 

Made circumferentially corrugated without 
molds or other tooling, in inside diameters 
ranging from %” to 48”, and engineered to 
your particular requirements, these products 
may furnish the answer to difficult-to-solve 
application problems. 

Get U.S. Multi-Flex, plus expert engineer- 
ing service, at any of the 28 “U.S.” District 
Sales Offices, at selected distributors, or by 
writing us at Rockefeller Center, New York 20, 
N. Y. In Canada, Dominion Rubber Co., Ltd. 


i . 


Multi-Flex laced boots keep dirt and grit out of 
hydraulic rams. They are laced for easy installation 
without dis: 





Multi-Flex boots giving constant protection to the 
shaft on this brake drum lathe. 


Mechanical Goods Division 


Multi-Flex conductive tube—extra-flexible and light- 


weight—in use on anesthesia equipment 


Multi-Flex connectors on vacuum filter, taking care 
of axial movement and misalignment, 


United States Rubber 
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How TIMKEN’ bearings maintain spindle precision, 
accurate gear mesh on extra heavy-duty lathe 


T the flick of a lever, the operator 
A of this Warner & Swasey 1-A 
extra heavy-duty lathe can get any one 
of 16 spindle speeds immediately 
Then, with the right speed for the 
job, this lathe can hog off a lot of 
metal fast—and still turn out close- 
tolerance parts. 

To help assure both precision and 
ruggedness, at any speed, Warner & 
Swasey engineers have mounted the 
spindle and gear train on Timken® 
tapered roller bearings. Timken bear- 
ings maintain spindle precision and 


; 


accurate gear mesh day in and day 


out, piece after piece. They're tapered 





to take both radial and thrust loads, 
in any combination. Full line contact 
between rollers and races provides 
maximum capacity. Shafts are held in 
alignment. Gear mesh is smoother, 
more accurate. Shaft wear is elimi- 
nated, gear wear reduced. 

True rolling motion, plus almost 
microscopically smooth surfaces 
combine to make Timken bearings 
practically friction-free. They're made 
W ere 
bearing manufacturer in 
that 


from Timken fine alloy steel 
the only 
America makes its own steel. 
Rollers and races of Timken bearings 


are case-hardened for hard, wear- 


Here's how THE WARNER & SWASEY 
co. uses Timken bearings in the 
power train and spindle of its 1-A 


extra heavy-duty lathe to insure 


ruggedness and precision. 
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TAPERED ROLLER BEARINGS 


THE 


resistant surfaces and tough, shock- 
resistant cores 

No other bearings can offer you 
all the advantages of Timken bear 


ings. That's why so many manufac 


turers of fine equipment use them. 
Whether you build or buy machinery, 
be sure to specify Timken bearings 
And look for the trade-mark ‘“Timken” 
stamped on every bearing. The Timken 
Roller Bearing Company, Canton 6, 
Ohio 


Ontario. Cable address 


Canadian plant: St. Thomas, 


IiIMROSCO 


lon a product means 


ats bearmes are tbe bet 








sizes with 





At a new plant in Bucyrus, Ohio, the 
has substanually reduced the cost of tapered roller bearings 


by 1) producing these bearings under a new syster 


redesigning applications to use these Bucyrus sizes. A 


REVOLUTIONARY BUCYRUS PLANT 
HELPS HOLD DOWN RISING COSTS 


Timken Company 


extreme mechanization; 2) standardizing on 13 bearing 


widest applications throughout indust 


Manufacturers can take adv antage of these lower costs by 


as more switch to Bucyrus bearings, production costs can 
drop still further, meaning even lower costs to you 





IMKEN TAPEREL 








Investigate the 


made possible 


“~ To hold the plastic handle 

; halves of their Instant Heat 
Soldering Lrons together, The 
Lenk Mfg. Co. specifies P-K 
Type F Self-tapping Screws. 
No need for a separate tapping opera- 
tion. Production is increased and 
costs reduced —thanks to P-K Screws. 


4 
> 
4 


assembly savings 


apping screws 


cause P-K Type A Self-tap- 

ping Screws have clean, deep 

slots and sharp gimlet points .. . 

and because they are consist- 

ently uniform, Reznor Mfg. Co. enjoys 

important savings in the assembly of 
their gas heaters. 


i. 
4 


* 
‘ 


~ 
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Melnor Industries, Inc. (for- 

merly Melnor Metal Prod- 

ucts Co.) puts assembly 

strength into their famous 

““Swingin’ Spray”’ oscillating 
lawn sprinkler by fastening zinc and 
aluminum parts with P-K Self-tap- 
ping Screws —7 Phillips Head Type 
Z and 18 Type F. They start right 
... drive right ... and stay tight. 


PARKER-KALON DIVISION, General American Transportation Corporation 
Manufacturers of Self-tapping Screws, Socket Screws, Screwnails, Masonry 
Nails, Wing Nuts and Thumb Screws 


PARKER-KALON fasteners 


Sold Everywhere Through Leading Industrial Distributors 
Factory: Clifton, New Jersey-—-Warehouses: Chicago, Illinois 


4 


Los A ngele Ss, California 
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PACKARD 
ELECTRIC 


er Se . . 


~~ 


* 
> 


FHP 
MOTORS 


It’s an old idea based on need. Make 
the agitator speed variable. Then, 
both light and heavy clothes could be 
thoroughly washed without harming 
fabrics. 

There were no two-speed appliance 
motors available with enough power 
at both speeds. Mechanical means, 
belts and 
clutches, etc., cost too much, took up 


such as gears, pulleys, 
too much space, made too much noise 
and caused too many maintenance 
problems. 


A Packard Electric motor engineer- 





ing team was first to solve the problem 
with a compact, two-speed unit that 
had just the amount of speed, power 
and torque required. And washing 
machine manufacturers who worked 
out the solution with Packard Electric 
engineers have had a big competitive 
advantage ever since. 

What’s 
savings in assembly when you buy 
Packard. That’s because Packard will 
deliver a motor complete with special 


more, there are further 


mountings and accessories to simplify 
your assembly procedures. 





NEW. .. custom-tailored washing machine motor 


Provides power for two washing speeds . . . electrically! 


Packard Electrix 
neering teams have 
accomplishment in the cust 
And even now 


are on the boards to he ip our ‘ 


motor field 


produce better, lower priced product 


for the appliances of tomorrow 


/ —— Electric 


Gemtna 
motor 
Se 





Constant volume 
2000 psi continuous 
duty Denison vane 


pumt 


S : 


, 
4 / 4 
\ y 
L / 
* 
w 
» 
; 
“oo 
ot 
- 
. 
ae 


. @ 


, ‘ 


Hydraulically balanced 

vane utilizes internal oal 
pressure to maintain constant 
pressure of sealing edge 


against Cam ring 


By Ellis H. Born 


VA N al Chief Application Engineer 
Denison Engineering Division 


American Brake Shoe Co. 
Columbus, Obio 


é U IVI i S NEFFICIENCIES introduced by 


line loss are reduced 50% by 
increasing the pressure from 1000 
to 2000 psi. 
In designing hydraulic circuits, 
it is normal to iimit line velocities 
Proper Application to a maximum of from 15 to 20 
feet per second, permitting the use 
of the smallest practical lines, 
valves and fittings. The pressure 
Hydraulic Performance drop in transmitting the fluid me- 
dium is thus dependent on flow 
velocity, number of valves and fit- 
Operating Characteristics tings, and line length. If, for ex- 
ample, the pressure drop of a given 
system is 50 psi, this would repre- 
sent a loss in transmission of 5% 
for a 1000 psi system and a loss of 
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2.5% for a 2000 psi system. The 
power lost in transmission is thus 
reduced 50% by using 2000 psi 
components. 

In sizing components for the 
transmission of a given horsepower, 
an interesting Comparison of com- 
ponent size, weight and costs can 
be made. For example, if a job re- 
quires the transmission of 16 horse- 
power, a flow of 16 GPM at 2000 
psi working pressure, or 32 GPM 
at 1000 psi, would be required. 
Thirty-two GPM would require 
114” valves, but 16 GPM only 34” 
valves. The use of the higher pres- 
sure results in a great advantage in 
that the hydraulic system can be set 
up with components of lower 
weight, lower cost per horsepower 
and smaller, more easily installed 
pumps, motors and valves. 

Additional gains in hydraulic 
efficiencies are realized by the fully 
balanced design, not only on the 
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BALANCED VANES 


EFFICIENCY %& 


. 
illustrate 


rotor and cam 


Cutaway 
pump 
ring assembly 

Bele u Pre ure 
balancing relieves by 
draulic bearing load 
between vanes and 


cam ring 


OPERATING 
Performance 
type pump illustrates 


~=<$NNNYUWEEBUUO C6 
OF®LSSRONGOhaNaO CPM& HORSEPOWER 


2000 


PRESSURE PS| 


Curve of 2000 psi vane 
high volumetric 


efficiency attained with double seai 
‘ee 4 
balanced vane construction 


rotor, but on the vanes themselves 
Four years of field experience shows 
that high volumetric efficiencies are 
maintained over longer periods of 
service. Wear on cam rings is re 
duced over conventional designs 
where the vane is held against the 
cam ring by hydraulic pressure. 
The balanced vane is achieved 
by a construction allowing the vane 


to be open at both ends to pressure 
on the pressure stroke, and to suc- 
tion on the suction stroke. 
Specifications and application 
data on this vane pump, which also 
operates as a hydraulic motor, are 


available by writing. 
DENISON ENGINEERING DIVISION 


American Brake Shoe Company 


1194 Dublin Road, Columbus 16, Ohio 


1956 


fill out and mail to 


DENISON ENGINEERING DIVISION 
Americon Brake Shoe Co. 

1194 Dublin Road 

Columbus 16, Ohio 


Please send specific data on proper application of vane 
pumps for my needs. Problem is 
Name of Compan) 
City 
Name 


Posttion 





A combination... for going places 


Laminated plastics ...a combination of properties for doing things 


Synthane laminated plastics work for industry in so many different 

ways because of their unusual combination of mechanical, electrical : + 

and chemical properties. Engineers in practically every major in- N » 

dustry have put Synthane's many combination properties to work TE 

providing unusual strength and toughness, high insulation resistance, ak, 

low moisture absorption, good dimensional stability, and excellent ° 

resistance to corrosive acids, alkalies, salts and solvents in a variety 

of products DIELECTRIC STRENGTH IMPACT STRENGTH 


Synthane Power Shovel Parts. Electrical 


— insulating ability and mechanical strength are a | >) 
ie the properties most needed in this application. NY i 
—a" The Synthane grade selected is also wear w _ 
resistant, easily fabricated to precise dimen- a 4 —_ 
=a 


sions, and con be laminated directly over 


metal cores for extra strength. 
‘ . HEAT RESISTANCE LIGHT WEIGHT 


A Synthane grade for you! Synthane offers 
over 30 individual grades in sheets, rods, S$ ANE 
IS} 





tubes, moldings and completely fabricated 
parts. Send for free illustrated catalog today 





SYNTHANE CORPORATION, 4 RIVER ROAD, OAKS, PA. 
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ow Aeroquip Flexible Hose Lines Simplify 





— Fluid System Design and Installation 


TYPICAL AEROQUIP 
HOSE TYPES AVAILABLE 


Aeroquip 1503 and 1502 Single Wire 
Braid Hose and Reusable Fittings are 
recommended for medium pressure hy- 
draulic, lube and fuel oil, water and air 
lines up to 3000 psi. Sizes from %6" to 3”. 


Aeroquip 1509 Double Wire Braid Hose 
and Reusable Fittings are recommended 
for high pressure hydraulic, grease, fuel 
ond air lines up to 4500 psi. In sizes 
from %" to 2”, 


Aeroquip 2802 Tefion Hose and Reusable 
“super gem” Fittings are recom- 
mended for chemical, steam, hot asphalt 
and other corrosive fivid lines. In sizes 
from %" tol. 


vr) 
in! 


Aeroquip 1525 Cotton Braid Hose and 
SOCKETLESS* Fittings are recommended 
for oil, fuel, air and water lines on 
engines and other applications up to 
250 psi. In sizes from “%" to %", 
*(Patent Applied For 








Write for full information | 


SOCKETLESS ond “super gem” ore 
Aeroquip Trademorks 


TRADEMARK 


AEROQUIP CORPORATION, 


More simplified and compact fluid system 
designs can be achieved in many cases 
through proper application of flexible hose 
lines. The basic design advantage lies in 
the fact fewer “parts” are required. A 
single flexible hose line can be used where 
elbows, formed tubing sections and assorted 
adapters are needed using rigid tubing or 
piping. Flexible hose lines also offer great 
advantage on fluid systems subject to 
flexing, vibration and stress. 

A wide variety of 
hose types is avail- 
able to the designer. 
Aeroquip, for ex- 
ample, now pro- 
duces 55 different 
hose types. Some 


have been devel- 





oped primarily to 
carry special fluids. Others have been de- 
veloped to withstand constant flexing, vibra- 


tion, surge pressures, extreme temperatures. 


REUSABLE HOSE FITTINGS 


Aeroquip Hose Lines are unique in that 
every Aeroquip Fitting is detachable and 
reusable. In designing fluid systems, re- 
usable fittings offer two advantages. First, 
mock-ups can be made and modified easily 
using hand tools to make up hose assem- 
blies. 


quickly made up in production quantities 


Second, hose assemblies can be 


from bulk hose and reusable fittings without 
installation of expensive swaging machines 
in a manufacturer's 
plant. This benefit is 
also passed on to 
the equipment pur- 
chaser when re- 
placement hose lines 
ore needed. A small 
supply of bulk hose 
and a few spare 
fittings can be used to make quick re- 


placements in the field. Aeroquip maintains 


an extensive network of distributors to 
serve users of Aeroquip Hose Lines 


SELF-SEALING COUPLINGS 
Where fluid lines or systems require 
connection and disconnection for periodic 
inspection or maintenance, Self-Sealing 
Couplings can simplify design. Replacing 
two shut-off valves, a Self-Sealing Covu- 
pling permits disconnection of lines under 
pressure without loss of fluid or inclusion of 
air into the system. Aeroquip manufac- 
types of 
Self-Sealing Cou- 
plings, for 


tures six 


general 


industrial use, air & 
é, ASO 
aS 


sel fueling and farm implement hydraulic 


craft systems, Freon 
systems, LP-Gas fuel 


tanks, railroad die 


systems. 


FREE ROUTING AND 
INSTALLATION GUIDE 

To help in planning and installing flexible 
hose lines, Aeroquip has prepared a handy 
16-page guide covering flexible applica- 
tions, bend radii, routing to avoid abrasion, 
heat damage, flexing failures, etc. Write 
for your copy today 

Complete engineering assistance is avail- 


able to manufacturers. 


Aeroquip Corporation, 
Jackson, Michigan 
Please send copies 
of “Guide for Routing and 
installation of Aeroquip 


Flexible Hose Assemblies.” 


Title 


Company 


\eroquip 


JACKSON, MICHIGAN 


Great Britain 740.428. France 1.088.423. Austria 185.1 Patents pend A 4 © atte on 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S.A. AND ABROAD « AEROQUIP PRODUCT RE " TECTED BY PATE f A. ANC 


IN CANADA: AEROQUIP (CANADA) LTD 
SOCKETLESS Fitting Pate 
ABROAD 
1956 
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RED JACKET MANUFACTURING CO. 
"jet pumps cost less to ship"’ 


K & S MANUFACTURING COMPANY 


"stands up under roughest handling’’ 


RUTHMAN MACHINERY COMPANY 
"more compact, yet full-powered"’ 


s a 


a _ ane hue 
ALBERTSON & CO.—SIOUX TOOLS 


"lighter, smalier—-with power to spare’’ 


LENNOX INDUSTRIES INC. W. M. WELCH MFG. COMPANY 
**we just install them and forget them”’ “eliminated heavy mounting frames”’ 








ANTHONY MACHINE & ENG. SERVICE THE TRANE COMPANY 
‘‘only motor versatile enough for us 


” ee 


Yous head 


MODINE MANUFACTURING COMPANY BARBER-COLMAN COMPANY 
"‘dependable in operation and delivery"’ ‘cut manufacturing costs 12%"" 





reduced product weight nearly 8 Ibs.”” 


AUTO-NAILER COMPANY 
‘"All-angle mounting cuts design costs”’ 


BAR-BROOK MFG. COMPANY 
"' "no re-oiling’ feature rates high”’ 


G. C. BREIDERT COMPANY 
‘as quiet as it is dependable”’ 


SOUTH BEND LATHE COMPANY 
"top quality at competitive prices"’ 


: 
4 " 
ie \ 
oo ee: ENT * 
ca | ee 


LANCASTER PUMP & MFG. CO. 
*"G-E motors help sell our pumps” 


TEMCO, INC. 
"light weight cut shipping costs’ 


16 More Companies Say... 


LESS COSTS, MORE SALES with 
General Electric fhp motors 


lighter, smaller, more streamlined design to match your 


Yes—-16 more manufacturers, like yourself, have re 
ported on the cost-savings and sales-increases they’v« 
realized by incorporating General Electric ‘“‘ Years 
ahead”’ motors into their products 

They are representative of the thousands of companies 
who have realized similar benefits—-adequate proof that 
this General Electric fhp motor can save you money 
can make your product more saleable 

And no wonder! The G-E “ Years-ahead’’ motor in 
corporates a number of advanced design features to give 
you longer motor life, unsurpassed versatility, and a 


for example—moisture resist 


insulation; dependable 


own modern product 
ant Mylar* polyester film 
all-angle sleeve bearings; doubled lubrication lift 
removable, rotatable cradle base; and many others 


To find out how you can take greater advantage of 
these G-E motor benefits in your own product, contact 
your nearby General Electric Apparatus Sales Office, o1 
write to General Electric Company, Section 702-30, 
Schenectady, N. Y. 


*Registered trade-mark of Du Pont Company 


GENERAL @@ ELECTRIC 














| PEETTTE: 


Dempster-Dumpster—a truck-mounted fork lift designed to handle trash and other bulk ma- 
terials, shown in dumping position. INSET: “‘Dacron” is the reinforcement in the V-belts on 
the 13-inch, 2-groove drive—increasing delivered horsepower, efficiency of hydraulic pump 


How the Dempster-Dumpster’s V-belt drive efficiency was 
increased by premium V-belts reinforced with DACRON 


The lifting and steering power of the Dempster-Dumpster gen- 
erates from a single hydraulic pump driven by V-belts. To in 
sure dependable, slip-free operation and positive starting at 


6 REASONS FOR USING PREMIUM 
this important spot, Dempster Brothers, Inc., switched to pre- ” 
mium V-belts reinforced with Du Pont “‘Dacron’’* polyester V-BELTS REINFORCED WITH “DACRON 


fiber. During the six years since the change, the belts have been 
proving their superiority on hundreds of Dempster-Dumpsters © Transmit up to 40% more horse- 
in use throughout the country. 
. power. 
Slippage and stretching have been sharply reduced by the 
40% greater strength of belts made with Du Pont “Dacron’’. e Withstand greater shock 
Two premium V-belts now do the work formerly handled by loading 
three standard belts. The belts remain stable . . . deliver more 
horsepower from the pump. And the ability of these belts to * Longer flex life. 
withstand greater shock loading assures fewer replacements, 
more efficient, trouble-free operation. 





« Cut downtime. 
In designing your next drive, investigate the advantages of 


premium V-belts made with “Dacron’’. They combine the ¢ Low stretch. 
unique properties of the ““Dacron’’ yarn made by Du Pont and © Require less 
the highest skills of the leading V-belt manufacturers. For a 3 

> ~~ ot ‘ - , maintenance. 
list of manufacturers using “‘Dacron’’ in premium V-belts, write 
to E. I. du Pont de Nemours & Co. (Inc.), Textile Fibers Dept., 
Wilmington 98, Delaware. Premium V-belts shown in above 
photo were manufactured by the U.S. Rubber Company. 


‘Dacron | in V-Bel/ts °<Dacron” is Du Pont’s registered 


trademark for its polyester fiber 





REG. U. S. PAT. OFF 
&£6. us. pat. off 


BETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY 
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YOUR NEW 
ACTUATOR and SPLINE } 
‘‘PROBLEM SOLVER”’! , 


Dcrews "Pe —— a 


Saginaw \ $plines 


New 1957 Engineering 


x b | 
T Fw Data Book from World’s 
” Largest Producers of 


Ball /Bearing 
Screws and Splines 


36 pages crammed with time-, work-, and money- 
saving facts: Principles « Types « Basic Operations « 
Coupling Methods « Efficiency « Versatility « Ad- 
vantages « Selection Factors « Design Data « 


Sample Problems, etc. 


SAGINAW b b SCREWS are YU ~OH' effic tent com- 


pared to 15%-20% efficiency of Acme screws). Require 

LESS torque and power for same linear output—with conse- 
quent weight, space reductions. Function normally at 75 
to +250° F. Two types: precision-ground or commercia 


rolled-thread. Have been built 15 in. to 396 ft. long 


SAGINAW b/b SPLINES have 40 times lower co ficient 


of friction than sliding splines; transmit or restrain high 
torque loads far better; permit vital power, weight, space 


reductions. Have been designed 3 in. to 10 ft. long. 


pooe= SEND FOR YOUR FREE COPY TODAY..... 
' 


Saginaw Steering Gear Division, General Motors Corporation 
b/b Screw and Spline Operation 
Dept. 1J, Saginaw, Michigan 


Please send 1957 engineering data book on Saginaw b/b Screw 
and Splines to 


NAME 


COMPANY 


Screws & H$plines 


ADDRESS 


CITY 


SAGINAW STEERING GEAR DIV, GENERAL MOTORS CORP, SAGINAW, MICH. 
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TORRINGTON SPHERICAL 


ROLLER BEARINGS 


What a difference conformity makes! 





TORRINGTON SPHERICAL ROLLER BEARINGS have the right degree 
of conformity between rollers and races and between roller ends and 
the center guide flange. ‘“‘Skewing”’ is eliminated and rollers operate 
with a minimum of friction. This means even load distribution and 
long, low-maintenance service. 

Because of their excellent performance in heavy-duty application, 
Torrington Spherical Roller Bearings have won wide acceptance in 
rock crushers, cranes, paper machinery, drilling rigs, presses— 
wherever high load capacity is required under conditions of mis- 
alignment. 

Torrington Spherical Roller Bearings are available with either 
straight or tapered bore, for shaft or adapter mounting. And Torring- 
ton engineers have wide experience in custom-building bearings for spe- 
cial applications. Whenever you need bearings, call on TORRINGTON. 


64 


THE TORRINGTON COMPANY 
South Bend 21, Ind . rorrington, Conn. 
District offi es and diatribut pal cities of 


United States and Canada 


TORRINGTON 
BEARINGS 


Spherical Roller « Tapered Roller «+ Cylindrical Roller 
Needle «+ Bali + WNeedie Rollers 
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LOSING SLEEP OVER TUBING PROBLEMS? 


GM Steel Tubing is available in single wall welded, double wal! brazed... 
in continuous 2000-ft. coils or finished and fabricated to specifications! 


ROCHESTER 
PRODUCTS 


DIVISION OF 





GET “COSTLY- METALS” PERFORMANCE . . . 
PLUS TYPICAL GM STEEL TUBING SAVINGS! 


Why pay for more performance than you need or can 
possibly get? Costly metals are still being used every 
day in applications where rugged, dependable GM 
Steel Tubing does the job as well, or better, at almost 
half the cost. 


For instance, where cleanliness counts, Rochester will 
guarantee you the cleanest tubing you can buy at ary 
price! Consult Rochester Engineering. We'll be glad to 
consider your tubing problems and show you wherever 
GM Steel Tubing can help you cut costs. Just write us 
direct or call your Rochester Products Sales Engineer. 


BY =. OCHESTER 
it 
RODUCTS 


GENERAL MOTORS 


CORPORATION 


ROCHESTER N.Y 
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OS . Si « 3200 


FLEXLOC MICROSIZE locknuts meet designers’ needs for tiny precision nuts that retain strength anc 


power in the smallest assemblies—servomechanisms, electronic and electrical equipment, all i 


New FLEXLOC Microsize Leshenle 


Now available in Alloy Steel, Stainless Steel, Brass 
and Aluminum for lighter, more compact designs 


New FLextoc Microsize locknuts are smaller 





Across 
sae + 000 - nominal diameter. Wrenches of smaller size 
MAX MIN MAX MIN MIN —.003 es are used to install them. Mating joints or 


Across Flats Shoulder Height Height and lighter than regular FLEXLOcs of the same 





flanges can be designed smaller—with no loss 
in strength or convenience of assembly. 
-64NC-3B| .127 2 0 .0585 141 090 Microsize FLExLocs have all the advantages of larger 
FLExtLocs. One-piece, all-metal construction—nothing to put 
-72 NF- 2 y 0585 14] 090 together, come apart, lose or forget. Use them as lock or stop 
nuts—they stay put anywhere on a threaded member as soon 
56 NC- ( 063 176 105 as the locking threads are fully engaged. Uniform locking 
torques insure accurate preloading. There are no nonmetallic 
inserts to pop out or deteriorate. Moisture, dryness, oil won't 


-80 NF-3B 111 047 042 123 O75 


-64 NF 0 | .063 176 105 


-48 NC- ( c 210 affect these Microsize FLEXLocs. Just screw them on. They 

lock and stay locked. Vibration won't shake them loose. 
-56 NF-3B} 3 ) 210 For complete information on Microsize FLEXLOCs, con- 
sult your authorized SPS distributor. Or write STANDARD 


-40 NC-3B| : 0 067 210 PRESSED STEEL Co., Jenkintown 28, Pa 


-48 NF- ( 067 210 





STANDARD PRESSED STEEL CO. 


A 
SPECIFICATIONS: Available in brass (plain or cadmium plated) and FLEXLOC LOCKNUT DIVISION 


aluminum (plain or chemically treated), for temperatures to 250°F; 
alloy steel, 18-8 stainless, for temperatures to 550° JENKINTOWN PENNSYLVANIA 
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DOW CORNING 
CORPORATION 


Silicone News 


FOR DESIGN ENGINEERS 


No. 33 





Pump Life Tripled with Silicone 
Lubricant for Plastic and Rubber 
Chemically inert Dow Corning 3 
Compound provides outstanding lubri- 
cation for rubber 
parts. Proof of its efficiency is provided 
by the Becher Chi- 
Illinois. 


moving plastic or 


Pump Company, 
cago, 


Becher 
pump 


produces a positive-flow chemical 


incorporating a nylon planetary 


tube. The 
pump is designed to carry chemical slurries, 


roller plus a vinyl guard and 


liquids or gases without danger of contami- 


nation or reaction 


By sealing the pump with Dow Corning 3, 


thus lubricating both plastic parts and 


sleeve bearing, Becher engineers 


tripled 


the unit’s service life while reducing power 


requirements by 50 They further report 


that introduction of the silicone compound 
so drastically reduced 
they now employ a 1 
shaded pole 


previously required a 


that 
rpm 
that 


1? 


Starting torque 
5) 


25 hp, 1720 


motor to do the work 


more costly | 
hp split phase motor Cont. Px 





GIANT LOG STACKER ATTAINS GARGANTUAN 


POWER WITH SILICONE INSULATED MOTORS 


Engineers designing 


large electrically 
powered equipment are attaining more 
power per while gaining the 


many advantages of placing the power 


pound 


unit closer to the work by using motors 
insulated with 
An excellent example is the giant Elec- 
tric Stacker produced by R. G 
LeTourneau, Inc., Longview, 


Dow Corning Silicones 


Log 
Texas. 


A separate high torque, a/c motor con 





Coil Bobbins of Silastic Resist Unusually High Voltage, Temperature 


high 
voltage and you'll quickly 
weak 


Combine temperatures 


and high 
expose any 
electrical insulation 
what 
Transformer Engineers, 
tested conven- 
intended for 


link in an 
That’s 
technicians at 


system. happened when 
California, 
choke 


on aircraft fire 


Pasadena, 


tional coils use 


control apparatus. 


The tests revealed that conventional coil 


bobbins all too often developed “electrical 
tube-to-flange 


15,000 


punctures” in the joints 


when subjected to volts at 140¢ 


(320 F) operating temperatures 


with 
Silastic, 


The problem was overcome, however 


bobbins molded in one piece of 


the Dow Corning silicone rubber. Featur- 


ing excellent thermal stability and dielectric 


strength after prolonged exposure to high 


temperatures, their one-piece construction 


avoided tube-to-flange joints entirely. Over 


3000 of them have been put into service in 


the last two years; not one failure has been 


No. 329 


reported to date 


nects directly to every point of load 


fork, hold-down tusks, boom tlt and 

axle steering And ther is a separate d 
each of the 
wheels A 


power to any or all 


motor inside four ri er-tired 


drive diesel-generator set 


supplies motors 


on demand 
The work 
giants is worthy of P 


of the 


mechanical 
ul Bunyan \ single 


lift forks conveys 


pote ntial of these 


, 
up to £) tons 


of logs; one stacker can move more log 





CLASS H MOTOR STILL ON TEST 
AFTER 60,039 HOURS AT 240 C 


At 10 A.M. 1946, a Class H 


insulated 10 hp motor was generator 


June 6, 
loaded to operate at its test tempera- 
240C in 
test 


ture of Dow Corning’s 


motor labs. Every 500 hours 


since it has been shut down and ex 
humidity for 
A. M. October 1, 


was still on test 


posed to 100% relative 
24 hours. As of 11 
1956, this motor 

after 60,039 hours at an average 
240 C! That's 
years operation at 


180 ¢ 


copper temperature of 
equivalent to 367 


the Class H temperature of 
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@p Silicone News 


Improve Percolator With Silicone Laminate At No Extra Cost 


DOW CORNING 
PUBLICATIONS 
ON NEW 
DEVELOPMENTS 
AND TECHNICAL 
DATA.... 


Parts fabricated of Silastic are now available 
over 150 


reference 


from companies listed in recently 


revised located in or 
near most industrial areas, these companies are 
equipped to fabricate Silastic parts to meet 
every requirement, including coated fabric, 
ducting and hose, extrusions, gaskets and seals 
molded parts, O-rings, rollers, 
sponged parts, wire and cable 


Conveniently 


specialty and 


No. 334 
& 


Documentary film “What's a Silicone?” avail- 
able 
audiences 


free of charge for showing to technical 


For more information circle No. 335 


Primers and Adhesives for Silastic are listed in 
a compact reference sheet that compares methods 
of application and recommended cure times, all 
in easy-to-read tabular A handy and 
valuable aid to designers and engineers in select- 
ing the product best suited for a particular 


No. 336 


form 


application. 


“Silicone Insulated Conductors,” a reprint from 
WIRE AND WIRE PRODUCTS, describes and 
compares eight different types of silicone insu- 
lated wire and cable currently available for 
different applications. No. 337 


Dow Corning Silicone Lubricants, including oils 
and greases, are described in a new, illustrated 
8-page brochure that gives their properties, lists 
applications, and cites factors which 
to obtaining longer life. No. 338 


typical 
contribute 


All New — 1957 Guide to Dow Corning Silicones 
is a twelve page, fact-filled catalog which briefly 
describes the silicone products of interest to most 
industries. Containing latest data and informa- 
tion, the guide is designed expressly to help you 
enjoy the advantages, profits, and savings made 
possible through imaginative use of these unique 


No. 339 


engineering materials 





make imaginative use 
increase the life and 
reliability of toasters, steam irons, and 
other appliances can often do so with- 
out adding a single penny to the cost of 
the finished product. 
is provided by Aluminum Goods Manu- 


Designers who 


of silicones to 


A recent example 


facturing Company, manufacturer of 


Mirro-Matic Percolators. 
While Mirro-Matic’s 


lators made of phenolic had proven satis 


terminal pin insu- 


factory in normal use, the designers 


reasoned that abuse of the percolator could 
loosen electrical connectors and cause arc 
also absorb 


ing. Phenolic ts prone to 


moisture when splashed or dunked by 


careless users, raising a further possibility 


of insulator failure 


The risk of such breakdown, however, 


was entirely elimi 
nated by the superior 
dielectric strength, 


heat and moisture 
resistance of silicone 
glass laminates man 
ufactured by Taylor 
Fiber Company. The 
laminate 


moisture absorption of silicone 


for example, is only 0.02% compared with 


>" 


about 2 for phenolic 


because of the higher 
laminate, 


And, 
strength of 


physical 


silicone plain low 





LOG STACKER 


in 5 than three conventional 


yard lifts can handle in 


minutes 
30 minutes! 


To provide 
ability 
drive motors on all 


maximum power and reli 


every working motor — like all 
LeTourneau “electric 
wheel” equipment — is Class H insulated 


with Dow Corning Silicones. No. 331 





TRIPLE PUMP LIFE < 
Dow Corning 3 Compound dissipates heat 


niimued 


so effectively the pump remains cool even 
when pumping dry. No decrease in capac- 
ity or pressure has been noted after 3000 


hours’ operation at 1750 rpm No. 332 





cost stampings could be used instead of 


expensive molded parts And they pro 


duced a further saving by reducing break- 


age during assembly 


The score: greater reliability for the Mirro 
Matic 


production costs! 


Percolator without adding a cent to 
No. 330 


SILICONE DAMPING FLUID KEEPS 
ACCELEROMETER ON THE ‘ALERT’ 


fluids 
little or no change in damping 
wide 
engineers are utilizing them to 
produce performance 
economies not 


Because Dow Corning Silicone 
show 
force over a temperature span, 
many 
features and 
with organic 
damping oils. Here’s how M. Ten Bosch, 


Inc., Pleasantville, N. Y. did it: 


possible 


Capitalizing on the inherent physical and 


chemical stability of Dow Corning 200 


Fluid, Ten Bosch has designed an acceler- 
ometer weighing a mere 24 ounces that 
retains a sensitivity of plus or minus .006 G 
at up to 6 Gravities. The time constant of 
the unit is only .0002, yet it has absolutely 


no undamped natural frequency 


Dow Corning 200 Fluid was selected as the 
“integrating fluid” for this unit after tests 
on dozens of other materials including 
motor oil, kerosene, mineral oil, water and 
air failed to meet Ten Bosch’s require- 


ments. Non-corrosive, non-conducting and 
non-gumming, the 200 Fluid 


accelerometer to retain all of 


permits the 
its original 
alertness and sensitivity 
span in 

direction 


over a wide tem- 
perature missiles, and 


No. 333 


aircraft, 


gyroscope service 





Bow Corning Corporation, Dept. 8612, Midland, Michigan 
Please send me 329 330) S331 S332): 333 
334 «3350336337 338) 339 


NAME 
TITLE 
COMPANY 
STREET 


Oe 


DOW CORNING 


DOW CORNING 


in silicones 


CORPORATION 


SILICONES 


MIDLAND 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS DETROIT 


CAmADA ” ~ ves UT TORONT 


GREAT BRITAIN, & 


MICHIGAN 


LOS ANGELES NEWYORK WASHINGTON, D.C. (suver seams. mop 


AND SILICONES LTO., Low FRamce, ST BAIN, PARIS 











To Meet the Needs of Automation... 


7 








A, is 


tee ed 


“Li 
pyr y : 
" ety ‘s 


SKILLED CRAFTSMEN in new plont overage 
nearly a decade of gear experience. General 
Electric gears, cut and finished with core, give 
longer, more rugged service. 


At General Electric's NEW Gear Motor and Transmission Components Department . . . 


3618 man-years of manufacturing know-how 
assure fast service on low-speed drives 


To meet the increased demand fo w- @Complete Line Available Ge 

speed drives, General Electric’s new de tric offers a complete line of gear-motors 
centr d Gear Motor and Transr induction, sy ronous, wour t i 
Components Department will be de d  gear-motors all types ar : 
solely to the design and nufacture o from 1/100 to 200 hp. The new 


sO give you rapid service 


eFor More Information 
tin GEA-6027, Sect 
| tady, N. Y f nt 
is such ; istable speed ratus Sales Office 
Gear Mot 


nts Departm 


mechanical power trans sion ment will a 
. . special neec 
@Specialized Attention 
and experienced gear-m<¢ 
skilled craftsmen with over 3600 man 
years of experience are available to help eFast Service—The expanded gear-mot 
solve your low-speed drive problems facilities allow quantity production and 
, ‘ Phogress /s Our Most Important Product 
They are ready to give you fast, depend- shorter manufacturing cycles. Machin 


able G-E service on standards, on specials, tools in the w factory are designed for , 
. . cia vcd for GENERAL @@ ELECTRIC 


and on new gear-motor products high volume precision work 


braking, speci 
insulation 


CONTINUOUS TESTING provides data for quality control, newdesigns and QUANTITY PRODUCTION of complete line of G-E gear-motors from 
developments. Here, an involute measuring instrument records wear, un 1/100 to 200 hp, in all types and enclosures, assures prompt customer 
der simulated tortuous conditions, to nearest ten-thousandths of an inch. service. Specify General Electric for all your low-speed drive needs. 


T| J 





— Ss 





i 
\e 














Sijocred, oud of wot 
Mime dockil CaM 1” Dhiifila 


Localed. Sock til isk 
btodlcod ad Ofte wnligeal cabling 





Investment-Cast in One Piece... 
5 Secondary Operations Avoided 


[his intricate valve disk and stem socket were investment 
cast at a considerable saving in machining. assembling, and 
joining costs. The disk is produced in an odd shape and has 
a concave rim with a 240-degree groove. There is a tapered, 
out-of-round recess in the stem socket. The disk and sockei 
were designed and produced as one integral casting 

lhe shape of the disk, vital to the proper functioning of 
the part, was cast to size. A contour machining operation 


would have heen required to produc e this shape by othe 


difheult machining operations. 


An asst mbly 


precision locating devices, was also avoided. The stem 


operation, which would have required 


) 


socket had to be accurately located .. . 0.225 in. from the 


centerline of the disk. This location was held to within 


plus or minus 0.005 in. on the finished part by the invest- 
ment-casting method. 
Reducing production costs by eliminating secondary 


operations is only one of the many advantages of HaYNEs’ 


methods. The groove in the rim of the disk, and the stem precision-investment-casting process. For the full story 


socket, were also cast to size . . . thus eliminating two more call or write to any of the District Sales Offices listed below: 


HAYNES STELLITE COMPAN 
VIN E . A Division of Union Carbide and Carbon Corporation 
. uc) 


TRADE- MARK 
General Offices and Works, Kokomo, Indiana 


y | = | = o> Ww s Sales Offices 


Chicago - Cleveland - Detroit - Houston - Los Angeles - New York - San Francisco + Tulsa 


“Haynes’’ is o registered trade-mark of Union Carbide and Carbon Corporation 
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STYREX 167 opens new horizons 


for the plastics industry...here’s how— 


Here’s real news! Styrex® 767, with superior crazing resistance, 
lends itself to applications previously considered impossible with 
thermoplastic materials. Plans heretofore unworkable can now 


be dusted off and brought to reality! 

There are many reasons designers will want to start work- 
ing with Styrex 767 right away— 

An improved copolymer of styrene acrylonitrile, Styrex 767 is a 
rigid thermoplastic that is readily molded or extruded. It also 
has an excellent balance of physi¢ al properties. \ high degree ol 
toughness and heat resistance are combined with superb stress 
strength. It is resistant to acids, bases, salts, oils, 
food stains, and many solvents including gasoline and kerosene. 
Stvrex 767 can be readily machined and decorative coatings are 
practical. It is available in natural color as well as transparent 


waxes, soaps, 


and opaque. Styrex (6. prov des standard of trans 
ling clear-tones 
in full scale production 


you want it 


parency in spar already 


No matter what plastics you are using, you'll want to test 
this important contribution to the advancement of the 
industry— 
stvrex 2 is the first of a family of 1 ‘ | ti based on 
stvrene acrylonitrile. Phone, wire or wr { mp technical 
You'll find ea I nia 0 
markets, extend your fields of operation 

Dow with its extensiv 

help you. THE DOW CHEMICAL COMPANY, M 

Sales Department PL 430G 


and applic ation information 


lechnical Service 


you can depend on DOW PLASTICS 
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Let all these sealing engineers help 





you design-in oil seals 


Why “do it yourself?” Why chance the wrong National Oil Seal Engineering group. Field and 
seal? Why risk costly retooling or remanufacture factory, these men devote their entire lives to 
because an unforeseen condition rendered an oil seals. They have seen literally thousands of seal- 


seal helpless? ing problems through to a successful solution. 


The finest oil seal counsel anywhere is yours Let National’s three decades of sealing expe- 
for the asking. Just pick up the phone and call rience help you. Call now. 
the nearest National Oil Seal Engineering office. FS 
‘ , Specify seals at the drawing-board stage—always: 
You'll get complete, current information on new- ' 


est seal developments, plus the help of the entire 


NATIONAL S & A 
DIVISION, Federal-Mogul-Bower Bearings, Inc. 


GENERAL OFFICES: Redwood City, California 
PLANTS: Van Wert, Ohio and Redwood City, California 





Curaco, liu Room 462, McCormick Building, H Arrison 516 Ixpranapo.ts, INDIANA 2802 North Delaware St., W Alnut 
Crevetane, Onto 10 Heights Rockefeller Bidg.. Y Ellowstone 2.2721 Mawavuxer, Wis , . 647 West Virginia Street, BRoadway ! 
Derrorr, Micn 13836 Puritan Avenue, V Ermont 6-1909 Newark, N. J 1180 Raymond Bicd MI tche 


Downer (Los Angeles Co « 11634 Patton Rd., TOpaz 2-816 
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TO THE ESTABLISHED ADVANTAGES OF VOLUME PRODUCTION 


POWDERED CLOSE TOLERANCES 
METAL PARTS ECONOMICAL 


High strength, high density iron and steel parts are now available in 
large volume from Keystone for heavy duty applications. Keystone 
research and development with iron and prealloyed steel powders 
has paced the needs for materials of high tensile strength and harden 
ability—enabling successful parts production for rugged service de- 
mands. Typical of these are: gears for hydraulic pumps; cams and 
pawls for farm machinery; power transmission gears for heavy elec 
trical appliances, including home laundry equipment. e New possi 
bilities for your products are presented by Keystone xt] 
powder metallurgy. Why not review your requirements nov 

call us in for consultation? 


Write for our latest publication on Powdered 


metal production materials free on 
request 


eyslone 
CARBON 
COMPANY 


POWDERED METALS Divis 


ST. MARYS, PA 





There's a BOWER TAPERED ROLLER 
BEARING engineered to fit your product 


Types and sizes to 
fita wide range 

of tapered bearing 
applications 


There's no need to compromise with bearings! 
Whatever your product, if it uses tapered 
roller bearings, call in a Bower engineer for 
expert help on selecting the exact type and 
size you need. 


Depending on your own particular needs, 
he'll! make sure you get the exact size and 
type—selected from Bower's complete 
tapered line— engineered to assure maximum 


performance in your application. 


Most important of all, when you specify 
Bower tapered roller bearings for your 
product, you get all the advantages of 
advanced Spher-O-Honed design—less 
maintenance, longer life, smoother operation. 
Get the full facts on the complete Bower line. 


GR OWER ROLLER BEARINGS 


BOWER ROLLER BEARING DIVISION ° FEDERAL-MOGUL-BOWER BEARINGS, INC., DETROIT 14, MICH. 
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Where your problem is pipe that must flex 
reduce pipe fatigue with American flexible metal hose 








e in wid range ¢ 


nickel, brass, stainles 


Since 1940 merican flexible metal hos« h is been conve American hose compl te 


ing steam between moving parts on Super Mold tire specifications ind ready for immediate 


capping equipme nt Consult vour nearby American Metal Ho 
Whether frequency of flexure is a few times a week tive for engineering help when plannit yr youl 

or a thousand times an hour... you'll find American flexibl No obligation. See American Brass Ct 

metal hose is tight, safe, long lasting, easy to install. In in your phone book — or write Ame 

field and laboratory tests American flexible metal hos: Division, American Brass Company, Wa 

has flexed millions of times without sign of failure In Canada: The Canadian Fairbanks-M 
Problems Solved by American Flexible Metal Hose 


American flexible metal hose absorbs vibration and pr: QEVER CONNEC) ' 
‘Par? o ORS must move AMERICAN 


vents its transmission to surrounding structures sorb 





expansion and contraction in lines due to te mperature flexible metal hose and tubing 


changes facilitates installation especially in cramped 


spaces solves the problem of misalignment . 
et es Say ign aw ANACONDA >: 00vc: 


Contact American to solve problems of... 


‘ 


MISALIGNMENT VIBRATION CRAMPED SPACES MOVEMENT 


Why are Spiroia Gears so successful where compactness is vital? Spiroid Gears pack 
more power transmission capacity per inch diameter than worm gears. Spiroid Gears 
are smaller, stronger, more shock resistant and more efficient . . . giving you increased 
gear economy, greater gear versatility, high product performance standards! 


Spiroid Gears are manufactured by conventional 
methods or can be sintered, die cast or molded 
in a variety of metals and plastics. Size and 
weight savings are truly remarkable. 


Ratios 9:1 to 300.7 Any Size 





\ oe 
- qf. 


GEARMOTORS HOISTS and WINCHES TOY TRAINS ELECTRIC MIXERS POWER SEATS 


Wit SPIROID GEARS 


Any reduction in the size of your product reduces production costs... 
giving you a larger profit margin. Spiroid Gears do just this. A completely 
unique design principle permits much shorter center distance between 
shafts . . . increases load carrying capacity. The result: smaller, lighter 
geared mechanisms. For example, a “3s HP. 30:1 gearmotor can be 

made with nearly 30% less space and weight! Spiroid Gears offer almost 
unlimited design opportunities in many other ways, too. Investigate 

them now ... to put more profit in your product! 


2501 N. Keeler Avenue 
Chicago 39, Illinois 


SEND FOR THIS NEW BOOKLET 
More Power from Less Space 
shows exactly how Spiroid Gears 
an put more profit in your product 
Write for your copy today 


Any Material TOOL WORKS 








Pralong engine life 


CHECK OIL NOW! 





J; Sat 20” sat 20 Sat 30 Ee) 
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FOR COMPLEX FABRICATION. In chemical plants, these 
Stainless Steel acid catchers are used to remove 
dilute sulfuric acid from gases. Continental Boiler & 
Sheet Iron Works in St. Louis fabricated the units 
Notice the complicated curves in the helix plates, and 
the neat joinery . a tribute to fine craftsmanship 
and the workability of Stainless Steel. 


FOR ABRASION AND CORROSION RESISTANCE. Oil can 
racks stand out in all kinds of weather, and the sup- 
port strips are constantly rubbed and knocked by the 
heavy cans of oil. Modern Metal Products Company 
of Greensboro, N. C. makes the strips out of Stainless 
Steel so they will stay bright and new-looking, and 
never get banged out of shape 


NOTHING can equal 
Stainless Steel 


In its combination of desirable properties 





FOR SANITATION. These Stainless Steel shelves 
are made by the Eastern Steel Rack Company, 
Boston, Massachusetts, for use in cold storage 
rooms. They are easy to clean, and offer a sani- 
tary, corrosion-resistant surface for food prod- 
ucts of all kinds. 


No other design material can match Stainless Steel in its com- 
bination of desirable properties: corrosion resistance, strength 
and hardness, beauty, cleanability and easy fabrication. When 
seeking a source of supply, remember that United States Steel 
offers you the widest range of types, finishes and sizes. 


TTSBURGH * AMERICAN STEEL & WIRE 
FRANCISCO * WATIONA BE 
& IRON DIVISION AIRFIE ALA 
ON, WARENC 


EXPOR OMPANY, NEW Y 


USS STAINLESS STEEL 


SHEETS « STRIP + PLATES - BARS - 
PIPE + TUBES + WIRE - 


BILLETS 
SPECIAL SECTIONS 


UNITED STATES STEEL 





B.F. Goodrich Rivnut 


cuts fastening time, saves money by 
doing two jobs in one » age 
D h dual # 
sides ecole oo. Vs, I OZ ZZ 
like these? 


WI 
ne S KEL 








RIVNUT 


In airplane window seal, Rivnut rivets plate 
(A) to center post (B), provides nut plate 
to hold clamp strip (C). Rivnut head serves 
as spacer for transparent plastic sheets (D). 
Result: a neat, weather-tight seal! 


‘mn 


B. F. GOODRICH RIVNUTS cut costs an | speed ass¢ mbly 
because they rivet two parts together, 1 rm rate 
nut plate for a third. And they 
operation! Rivnuts can be installed 
an attachment bolt trom eithe! 
welding, tapping, clinching 
In the transformer assembly 
the metal cover (A) to t Glast 
in seconds. Rivnuts then serve ¢ 
ing completed transformer to n 





B. F. Goodrich Rivnuts hav peeded up uusands of 
In vaporizer assembly, Rivnut rivets upper fastening jobs an do tl 
flange (A) to casing (B), makes firm, 
accurate nut plate for attachment to lower 
flange (( Rivnut eliminates reinforcing SEND NOW FOR FREE 
plate. Result: less assembly time, fewer RIVNUT DEMONSTRATOR 
parts, better product. 
De monstrates with 

1 can use Rivnuts 
w ITH and TO. Ex 
tion, sim] slicit 
your free coy ods 
B. F. Goodrich Riva 
PE-126, Akron, Ohi 
*T. M. Reg. Ti astic ( 


mut provides 6-thread nut plate for e 
attachment from either end—or both. In lehe oo ric 
spotlight assembly, Rivnut replaces awkward 


welded stud for attaching socket (A). Plug 
base (B) is attached on other side. Result: 


fewer operations, lower assembly cost. AVIATION PRODUCT 4 


@ division of The 8.F.Goodrich Company, Akron, Ohlie 
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MUST BE FREE OF ALL BURRS 


MAT 'L- CARP. STAIN. NO. 5 (TYPE 416) | 


[arpenter Free-Machining Stainless eliminates 
expensive handwork on fishing ree! shaft 


Excessive burrs when machining this level wind shaft put this job on a profitable, productive basi 


for a fishing reel were constantly interfering with max ; 
not now using Carpenter Free Machining 


mum productivity. Other important factors on the job ’ " , 
Stainless, here 1 real opportunity to improve produc 


are good corrosion resistance, and long wearing qualities 
tion of stainless parts and products. For immediate 
delivery, call your nearest Carpenter Mill Branch Ware 
Seeking improvement not only in the product, but 
house, Office or Distributor 
also in its manufacture, the company decided to try 
Carpenter Stainless No. 5 (Type 416). The results were 


exactly as anticipated . . . easier, more uniform machin 
ing properties and burr-free finishes took the job out of arpren PI 
the doubtful class and made it a profitable operation 

= 


No. 5 eliminated expensive hand work on the shaft, and * Free-Machining Stainless Steels 


/ 
[he Carpenter Steel Company, 117 W. Bern St., Reading, Pa 
Export Dept.: The Carpenter Steel Co., Port Washington, N. Y.— CAPSTEELCO” 
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GAUON 104 Motor Groder, above, 
yes Eastman Assemblies on EIGHT 
Hydraulic controls for more accurcte, 
effortiess and economical grading 
ose-up, left, shows powerful Hydrax 
Circle Turn for famous Galion 
Reversible’ Moldboord 


BARBER-GREENE Bituminous Finisher 
right, avtomatically lays level finish for 
; ther, sofer tovel. Close-up shows 
Eastmon Hydroulic Hose Assembly de 


livering 2 ibs. pressure to e and 


lower finishing screed 


Smoother, SaferRoads 


BUILT WITH HYDRAULIC POWER 
DELIVERED THROUGH 


ADSUMAM 





HYDRAULIC HOSE ASSEMBLIES 


Smoother, safer highways are being built today through the application of 

une modern engineering and the use of modern equipment—much of which is 
elt) hydraulically cperated—using Eastman Hydraulic Hose Assemblies 

-.at pioneer builder of road machinery—whose Motor Graders and 

| —T Rollers are used ’round the world—first used hydraulic controls as early as 

= 1927. Eastman Mfg. Co. pioneered in the development of Hydraulic Hos« 

Assemblies in 1926—and Galion is Eastman equipped today! 

Se whose Bituminous Road Finishers have been used at 

ia one time or another on almost every road ever built—also uses Eastman 

oe re Hydraulic Hose Assemblies. Hydraulic power is used to raise and lower the 


unions 
. all-important mechanism which lays a level finish—regardless of irregularities 
ee in the base. Barber-Greene’s founding date of 1916 closely parallels Eastman’s 
of 1914—and Barber-Greene is Eastman equipped today! 

first in the field—is proud to have pioneers such as Galion and 

Barber-Greene—as well as many other leading American manufacturers 
use Eastman Hydraulic Hose Assemblies. Look to Eastman for continued 
leadership in engineering and design for quality of material and workman 
ship—plus better-than-ever service through expanded production facilities 

— of our new, modern plant. 


ALWAYS SPECIFY 


EASTMAN Pressed-on, Reusable ’ wun 

and Renewable Couplings for aussie 

high and low pressure air, gos, fipbes 

woter, paint, grease and hy mobi” \ field 

draulic filvids. Eastman Straight . ey . 

d Angled Adapter Unions. 

oo ec ’ i COMPANY ‘an. 28-Feb. 2, 1957 

Dept. PE12, Manitowoc, Wis. BOOTH NO. 359—SECTION A 


Jorth Hell, 2nd oor 








Does part size limit use of metal powder? 


Everything has limits. But the illustrations above will 
give you some idea of the wide range of part sizes 
easily produced from metal powder. 


Often a single press operation will replace many 
machining operations, yet the finished part comes 
off the line more accurately made in every detail. 


Moraine Products has the experience gained from 
the production of hundreds of millions of metal 
powder parts in an infinite variety of shapes and 
sizes. This experience and our familiarity with 


M oraine 
brake assemblies, 
Moraine 


metai ff 


Products produces: Moraine 


, 
aiso 


liters 


\| 
Another General Motors Value Ss) 


5 


master cylinders, wheel cylinders, and parts 
100 and M-100 automotive engine bearings —self-lubricatir 
rolled bronze and bi-metal bushings. 


other types of metal working processes, guide our 
engineers in determining whether our materials 
and our processes are best suited to the production 
of a specific part. 

When we accept a job to make metal powder 
parts, it is only after thorough study has shown 
that the customer will receive parts of the highest 
uniform quality for dependable end-product per- 
formance. Of course, on-time delivery 
regardless of quantity. 


is assured, 


brake fluids, 
friction materials - 
ig Oearings and porous 


Del hydraulic 


Moraine 


Pou er Brakes 


Moraine Products 


Division of General Motors, Dayton, Ohio 
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FACT: New floating roll-table drive 
solves space, shock, maintenance problems 


Basic facts show how Westinghouse floating gearmotors bring 


greater efficiency and economy to roll-type conveyor operations: 


FACT 1: Space needs minimized by compact drive design 
Shaft suspension of drive and absence of separate 
coupling give maximum spacesaving and assure 


greater operating safety. 


Roll shocks cushioned by spring mounting 
Spring mechanism on anchor arm and “on-shaft” 
mounting enable this gearmotor to withstand shocks 


and stresses from roll eccentricity. 


Maintenance reduced by drive simplicity 
Absence of couplings, simple yet rugged gear ar- 
rangement and integral design of over-all unit all 


combine to cut maintenance needs to the minimum. 
A locking screw and clamping plate 


For more facts on this or any Westinghouse gearing equipment, lock this compact gearmotor firmly to 
call The Man With The Facts.::he’s the Westinghouse sales roll-table shaft. All power is transferred 
engineer at your nearest Westinghouse sales office! J-07343 to roll shaft at low unit pressures. 


WATCH WESTINGHOUSE! 


WHERE BIG THINGS ARE HAPPENING TODAY! 








Allis-Chalmers DC MOTOR and 
e 
Drive Giant 

















Combining the rigidity of a 
a double housing planer with 
the versatility of a convertible 
planer, this Baldwin-Lima 
Hamilton machine is shown 
operating on a 2000-ton Na 
tional high-speed forgi: 
Maxipres bedfram« 








CONTROL... 
New Planer 


Baldwin-Lima-Hamilton NILES 
Planer Handles Flatcar-Size Castings 
in One Setup at National Machinery 


Reduced machining time . . . single setup . . . one-man control — 
all are advantages of this huge planer which handles any casting 
within the size dimensions of a railroad flatcar shipment. 


Giving the giant machine maximum flexibility and speed is a 
specially engineered combination of Allis-Chalmers motors, sup- 
porting motor-generator set, Regulex exciter, and control. Main 
power is supplied by a 100-hp, variable-voltage reversing motor. 
This motor and the auxiliary ac motors are coordinated by con- 
trols which can be operated from several locations, including two 
pendant stations. 


Single - Handed Positioning — The pendant control sta- 
tions and other stations permit the operator to position for planing 
and make all adjustments without help. From one location he 
may adjust both the left-hand auxiliary housing and planing, in 
addition to other functions. This gives the machine great flexibility 


On-the-Job Insurance — Every part of the Allis-Chalmers 
drive motors, from long-lasting field coils to thorough ventilating 
system, is built to eliminate costly shutdowns. It’s designed for 
heavy duty . . . handles extra-tough cuts with no chance of burnout 


Built-in Flexibility 
is provided by this rail 
head pendant station. It 
has feed-traverse selec 
tor switch; feed jog:“up 
right, down-left” switch 
head feed start and stop 
main inch cut and inch 
return; main automatic 
cut and return; and stop 
wobble stick. A floor 
mounted station controls 
rail and auxiliary hous 
ing position, planer 
speeds, and tool lifting 


Sturdy Construction is a prime feature of this There's a right combination of Allis-Chalmers 
Allis-Chalmers 100-hp, de drive motor. Located in 


a deep pit below the planer, its rigid design holds 
bearing alignment true — keeps grease in, foreign your nearby Allis-Chalmers sales office or write Allis- 


particles out Chalmers, General Products Division, Milwaukee 1, Wis. 


| CHALMERS 


motors and control for your application, too. Contact 


A-5039 








‘ely touleniealenledlonlententantantentententenioentostestententeledententen 


, P: Send for Free 3-D Booklet on Forgings by CHASE”! , 
t ® 


CHASE BRASS & COPPER CO. PE-1256 
Waterbury Manufacturing Company Division 


one ‘ - : > PLEASE SEND ME YOUR 1 
236 McNamara Street, Waterbury 20, Conn. )| vTHREE-DIMENSIONAL BOOK- 


{ | ~~ _=sLET ON NON-FERROUS FoORG- j 
NAME : : 
INGS, COMPLETE WITH VIEWING GLASSES. 
i COMPANY ' I want to see for myself how forgings by | 
Chase can give me economical parts that 
| ADDRESS... ; have higher tensile strength, smoother I 
surfaces and require less machining and 

















erry . STATE ’ finishing ] 
See RO RT RN 


Pick a shape... 


ANY SHAPE! 





Quality costs less than you think 
with die-pressed forgings by Chase®! 


Even the finest sand castings look crude when compared with Die 
Pressed Forgings by Chase! For the Chase forging process results 
in dense, smooth-surfaced pieces with remarkable precision in 
dimensions and detail. 


That's why forgings by Chase can be so economival for you! They re 


quire far less machining and surface finishing. Rejections after ma- 


chining are greatly reduced because these pieces are close-grained, BRASS & COPPER CO. 


non-porous and virtually free from sub-surface imperfections. WATERBURY MANUFACTURING CO., DIV. 


Get stronger, more efficient and attractive parts that are com SUBSIDIARY OF KENNECOTT COPPER CORPORATION 
pletely interchangeable with absolute minimum hand fitting! Find WATERSERY 28, COMMICTICN 


out about non-ferrous forgings by Chase, blank or machined and 
polished and plated if desired. Send the coupon above, today! 
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5000 


abet 


iF ONS 
bats cil 


) 


A6é1 and H61 
Flange Mounting on Rod End 


1 not available in 8” bore 


H65—Hydraulic Only 
Flange Mounting on Rod End 


A8B1 and Trunnion Mounting 
Hs! on Rod End 


ROD 
DIA 


56” 


Ssuwmnmoew xna0o0 


o-rcrrzo<=z 


See Miller Bulletins A-105K (Air) and H-104K (Hydraulic) 


for Complete 


Dimensions and Engineering Data on these “in-stock” sizes and other Custom 
Miller Cylinders in bores up to 20” and strokes up to 22 feet. 





A62 and H62 
Flange Mounting on Cap End 
A6é2 not available in 8” bore 


H66—Hydraulic Only 
Flange Mounting on Cap End 





A63—8”" Bore only 
Flange Mounting on Rod End 


A72 and H72 
Side Lug Mounting 





MOUNTING HOLES 


A6é4—8”" Bore only 
Flange Mounting on Cap End 


A74 and H74 
Side Flush Mounting 





ASO & H50—Tie Rods not 
extended beyond nuts. 
AS! & HS1—Tie Rods ex- 
tended both ends (shown). 
AS2 & HS2—Tie Rods ex- 
tended. Cap End only 
AS3 & HS3—Tie Rods Ex- 
tended. Rod End only. 
AS4 & HS54—Two Tie Rods 
extended at both ends. 


A77 and H77 
Side or Foot Mounting 


#00 
Tver SOown 
& THREADS 


K-20 
K-20 
K-20 
%4-16 
%-16 
%-16 
1-14 
1-14 
K-20 
%-16 
%-16 
1-14 
1%-12 
1¥4-12 























Trunnion between 
=a Head and Cop 


one week delivery) 


A86 and H86 
Pivot Mounting 


A&4 and H84 
Pivot Mounting 


A82 and Trunnion Mounting 
H82 on Cap End 


Models 
with 


A” end “H 
82, 84 ond 86 
strokes over 18 
stop tubes 

Column 
quires lorger 
piston rods for the fol 
lowing 

Air Cylinder Models 

A82, 84, ond 86 with 

strokes inside oreo (! 


Non-Cush Ques 


Cushioned 
Non-Cush 
Cushioned 
Non-Cush 
Cushioned 


strength re 
diameter 


Cushioned when operated ot 100 


Non-Cush 
Cushioned 
Non-Cush 


psi and over 
All hydrovlic 
with 


models 
strokes § inside 
ond Models 
ond 86 with 
strokes im oreo + 
when operated at 2000 
psi ond over 
Models M82, 84 ond 86 
with strokes inside 
oreo (3), when oper 
oted ot 1000 psi ond 
over 
Depending vpon Trun 
nion Pin lecotion, “A* 
ond “H” Models 83 with 
stendord diameter piston 
rods con longer 
strokes thon Models 872, 
84 ond 86 
See Miller File 225) 


for oversize piston rod 


oreo (2 
M82, 84 
Non-Cush 
Cushioned 
Non-Cush 


Non-Cush. 
Cush 
Non-Cush 
Cushioned 
Non-Cush 
Cushioned 
Non-Cush 
Cushioned 4 
Non 

Cushioned 4 
Non-Cush 1/2 4 


BOOSTERS 
IN STOCK 


hove 


14/16) 1 
6|7\8 10/11/12} 14 22| 24 


ond stop tube require 
ments 
Miller 25 to Ratio Boosters (80 psi air input pro- 
dia. ram, 6" and 12” strokes; 
stroke. Also Booster 


Immediate Delivery on the 
duces 2000 psi hydraulic oil output): Model B4, 5” bore, 1” 
Reciprocating Booster Model DA77-RBA8B, 5” bore, 1” dia. ram, 6” 
Tanks, 5” dia., 6” and 10” heights. 


Write For Catalog ) 
and Stock Price List 


2002-04 N. Hawthorne Ave., Melrose Park, Ill. 








You get extra 


WEAR RESISTANCE 


Trode-Mark 


Flame-Plating — a remarkable detonation process 
—is now being used to coat metal parts with a thin 
coating of tungsten carbide or aluminum oxide. 
Results from experience with parts in actual use 
show that Flame-Plating solves many problems of 
wear, abrasion, and fretting corrosion. 

The temperature of the part being coated seldom 
exceeds 400-deg. F. Precision parts can therefore 
be Flame-Plated without risk of changes in their 
metallurgical properties or physical dimensions. 
Practically all metals can be Flame-Plated—steel, 
copper, aluminum, magnesium, molybdenum, ti- 
tanium. Coatings of tungsten carbide and alumi- 


The Flame-Plating gun consists mainly of a 
barrel and a mechanism for loading precise 
amounts of powder and gases into a firing 
chamber. The powder remains suspended in 
the explosive gases until a spark ignites 

the mixture, producing heat and pressure waves 
of tremendous force. The molten particles are 
hurled with supersonic velocity against the 
workpiece where they fuse and build up until 
the desired thickness is obtained. 


num oxide can be Flame-Plated in thicknesses 
from .002 to .010 inch, and finished to 0.5 micro- 
inches rms. 

Flame-Plating applications have been proved in 
service. Parts for aircraft and rocket power plants, 
hydraulic systems, and heating units, as well as 
various types of plug and ring gages, bearings and 
seals, and dies have had their useful lives consider- 
ably extended—economically—by Flame-Plating. 

Find out how Flame-Plating can help to improve 
your own product. Request a copy of the free book- 
let, “Flame-Plating.” F8065. Address “Flame- 


Plating, Department P-12.” 


Phe term “Linde” is a trade-mark, and FLP is a service-mark 
of Union Carbide and Carbon Corporation. 


LINDE AIR PRODUCTS COMPANY 


A Division of Union Carbide and Carbon Corporation Flame-Plating 
. . 4 
30 East 42nd Street CC New York 17, New York 4 nde 


In Canada: Linde Air Products Company, Division of Union Carbide Canada Limited, Toronto 
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angular power transmission makes 


still another improved design practical 


Chis cotton picking machine is just 
one of many, many products im- 
proved and made more practical 
through the flexibility of angular 
power transmission 

Using the angle of transmission 
shown at right, the makers of the 
machine can put a whole roll of 
spindles on a bar and drive them 
with a single source. The spindles 
pluck bolls gently from the cotton 
plant and deliver them unmarred to 
a collecting basket. 

Besides this flexibility, bevel gear 
weigh less, 


transmissions usually 


cost less, and carry heavier loads 

Our engineers are ready at all 
times to help you work out applica- 
tions for bevel and hypoid gears 

They can discuss such items as 
mountings and lubrication. They 
can produce and test protoiypes of 
your drives 

Finally, they can advise you on 
the proper machinery to use to pro- 
duce top quality gears in large 
quantities at low costs. 

Please write whenever you have 
an application in mind 


Meanwhile, you'll find these Glea- 


son 1 ec hni« al Handbooks helpful: 
20° straight bevel gear system 
Spiral bevel gear system 


Zerol 


bevel system 


GLEASON WORKS 


Builders of bevel gear machinery for over 90 years 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 








Spray on( PROTECTION )...and wipe out the threat 
of wear and weather with 
6 Exon solution resins 


To wipe out corrosion by weather, rust and of machinery or the outside of a plant. Some 

rot, industry looks to the performance and feature so powerful an adhesive grip that 

versatility of the 6 specifically-engineered they hold fast for many damage-free years. 

Firestone Exon solution resins. Others are made to peel off clean in seconds. 

Formulated into compounds that can All are tough, economical vinyl resins 

easily be sprayed, brushed, rolled or dipped, that can help save billions of dollars that 

these 6 resins cover a variety of needs so management once passed off as “necessary 

beca use diverse that virtually every coating purpose depreciation” due to corrosic n. They are a 
and function is served . . . effectively. few of the many resins in Firestone’s com- 

Each of the 6 Exon solution resins is plete line of versatile vinyls. Another reason 


they re made engineered for a specific type of application. why industry looks to Exon for engineered 


It may protect a product, a part, a roomful answers to its needs. 


. 


oJ 


Firestone | » 
VERSATILE VINYL RESINS 


engineered answers to industry’s needs 


Firestone Plastics Co. supplies For complete information or technical service on the entire line of Exon resins, call or write today: 


only the resins, doesnot | CHEMICAL SALES DIVISION 


; 
mohe the fanished solutions FIRESTONE PLASTICS CO., DEPT. 76B, POTTSTOWN, PA. * A DIVISION OF THE FIRESTONE TIRE & RUBBER CO 
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POWER UNDER CONTROL 





23 
- 3 & - 
Dotted lines indicate No Base Unit 
Dotted lines indicate Hub for ¥— Dio. Shoft 


~B With Broke 

-C With Fon 

~D With Broke & Fan 

FE Without Broke or Fan , . ~S 


1 : 
+e vy 








Stator Thickness and Corresponding Length 





A 8 ( E 














How To Buy the Right 
Geared Motor for Your Job 


Measure the speed and torque required 


when possi le u an't be measured 


make a realistic estimate. Buying a motor pr i selieiile TORQUE TABLE - LB. IN. 
that is too strong can be just as harmful as A typical torg table shov MODEL SG-25 
Duying one that 1s too weak | ] ] for j 


stator thickness and torque 


1yY” 


i) 


3.0 


type motor 90 
induction 
un versal 

Experience iM 
engineers can assist 


right unit for the jol 


oooooe ove 


mend a fractional horsepower 
with an ample 


overload or 1OW 


Merkle-Kortt 





219 NORTH MORGAN STREET 
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LUBRICATION A PROBLEM ? 
why not try PUREBON ... 


° CARBON-GRAPHITE ESPECIALLY DESIGNED FOR MECHANICAL APPL ATIONS 


- & 


Purebon is the ideal solution to many knotty 
problems facing designers today involving sliding 
or rotating parts where lubrication is difficult 
or impossible. Many grades of Purebon can be 
run dry at temperatures as high as 1000°F. 
Water, acids, gasoline and jet fuels make ideal 
lubricants for many grades of 
Purebon. (Whatever your PUREBON 
problem, there is a grade 
of Purebon for its solu- 
tion.) 


For complete information 
about Purebon, write for eS 
new Bulletin No. 55. 


PURE CARBON NCO., “INC. 


448 HALL AVENUE ST. MARYS, PA 
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New conveyor belt 
made with MYLAR’ 
helps solve another 


industrial problem 


In many plants throughout the coun- 
try, abrasive, corrosive and sticky prod- 
ucts are raising havoc with conven- 
tional conveyor belts. But thanks to a 
new type of conveyor belt made with 
“Mylar” ~ polyester film, firms such as 
S. F. Whitman Co. and Sons, Inc., 


Philadelphia, have extended conveyor 





belt life while cutting plant mainte- 
hance Costs. 

Where special problems exist, Ccon- 
veyor belts made with Mylar” are yiv- 
ing excellent performance because they 
are: 

Dimensionally Stable —‘Mylar” is not 
affected when exposed to extremes of mois 
ture or temperature. Service range ts from 
—60° to 150°C, 

Smooth Surfaced—"Mylar” provides ex- 
cellent release for sticky substances. The 


] 


surface 1s smooth and stays that way. 


Chemically Resistant —‘Mylar”’ resists at- 
tack by most solvents and chemicals; it’s 


inaffected by hot oils or greases 


Strong and Durable —“ Mylar’, because of 
high tensile strength, withstands high ten 
sions to which conveyor be!ts are subjected. 
Clean and Sanitary “Mylar” is unaf- 
fected by bacteria. It has no ridges or valleys 


to hold dirt. It’s easy to clean and keep ¢ lean. 


This is another example of how 

Du Pont “Mylar” is helping improve 

established products and create new 

ones. Whether you make guided mis- 

siles or ladies’ handbags, “Mylar” may 

help improve performance or increase 

the over-all value of your product. For 

more information on “Mylar” or prod- 

uctsmadewith Mylar’, send incoupon. 

Du Pont mar 
not Anished veyer b * Products like hot, sticky doughnuts with highly abra 
MYLAR” is Du Pont tered tradem sive sugar are rough en mest conveyer belts, renerte 


for its bran« , ” r him { the nat n’s largest bakers. But when 


durable “Mylar”, belts resist abrasion—last 


in Canada, “‘Mylar’’ is sold by the Du Pont Company of Canada Lin 
E. |. du Pont de Nemours & Co. (Inc.) 

REG. U.S. PaT.OFF Film Dept., Room P-12, Nemours Building, Wilmington 98, Delaware 
Please send me names of firms Application _ 

who manulacture conveyor belts 


ee ” Name 
made with “Mylar” polyester film 


DU PONT 


MYLAR 


a @) 4 8 


Firm _ 
> , _ 
Please send me informatio 


on properties, applications and Address 
types of “Mylar”’ available (MB-4 





City ‘ 
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ways to save 
on assembly costs 


QUICK -LOCK For fastening removable access 


doors and panels. Because of its ease of installation, QUICK-LOCK 
is ideal for assembling removable panels. A 90° turn locks it in 


place. Stud is self-ejecting when unlocked; visual inspection shows 





whether fastener is locked. Spring loading takes initial load; solid 


supports carry increased load. Available in a wide range of sizes. 


SPRING-LOCK One-piece fastener for blind 


holes has load-carrying steel spring wire. Spring steel arms lock 
fastener securely, prevent loosening under vibration. SPRING-LOCK 
will work with varying panel thicknesses. locks with a twist of the 
wrist. Made in all-metal and plastic with steel insert. The molded 
design permits heads to be made in various shapes for refrigerator 
shelf supports, washer knobs, brackets. Available in a wide variety 


of shapes and sizes, and also in custom designs. 


ROTO-LOCK Serrated, tapered cam is engaged 


by formed lug as fastener is lo« ked. Cam action draws panels to- 

: ae . <.. gether tightly, insures locking even under conditions of misalign- 
e : ment. Opens easily for demounting. ROTO-LOCK carries heavy ten 
. m/f sion and shear loads; can be used for air and water-tight seals; 

- SS recesses completely into panels. Solidly built without springs or 


delicate mechanical parts, unaffected by arctic temperatures OF 


field service, 


Simmons Fasteners are widely used in refrigerators. washing ma- 


QUICK-LOCK chines, electrical equipment, electronic assemblies, prefabricated 
SPRING-LOCK 


° 
portable shelters, coolers, demountable furniture. Every Simmons 
ROTO-LOCK 


LINK-LOCK Fastene! is a service proved design Ww ith a long rec ord ol assembly 
DUAL-LOCK cost saving in many industries. 





. cat : 
a os If you are interested in cutting your costs, turn to Simmons Fas- 
NEW 36-PAGE CATALOG WITH APPLICATIONS ; 5 "ta : 

teners—the fasteners with uses unlimited. Write for samples and 


catalogs today. 


SIMMONS FASTENER CORPORATION 
1751 NORTH BROADWAY, ALBANY 1, NEW YORK 
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FARVAL— 


Lubrication by Farval is automatic, too, Studies in 


on these Cross Transfer-matics 


@ Automation is the soul of Cross Transfer-matic machine tools. 
They do as many as 73 machining operations one after another 
on complex parts, delivering more than 100 pieces per hour. 
Vital to continuous operation of these machines is the lubrication 
system. It, too, is automatic. It is Farval. With Farval there is no 
need to stop a machine for lubrication of even its most inacces- 
sible bearings. And Farval ensures that every bearing receives the 
proper amount of oil or grease as often as needed. 
More and more, machine designers, engineers, and production 
men are employing Farval to protect the large investments repre- 
sented by automated production lines. Farval’s own sales engi- 
neers are available and eager to work with industry to meet any 
and all problems related to centralized lubrication. For Bulletin 
26-R and details of our engineering service, write The Farval 
Corporation, 3279 East 80th Street, Cleveland 4, Ohio. 

iliate of The Cleveland Worm and Gear Company, Industrial Worm 

Gearing. In Canada; Peacock Brothers Limited. 
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Centralized 
Lubrication 
No. 194 


KEYS TO ADEQUATE LUBRICATION 
Wherever you can see these Farval manifolds, 
dual lubricant lines, and central pumping 
station, you know a machine is being properly 
lubricated. 


ARAL 





a . 2 
Ces al 


Bulletin 600 starter for 
motors of | hp or less. 
Overload protection 


“6 


Bulletins 350-806 small Bulletin 807 drum type Bulletin 860 solenoids— 
rotary drum switches— small instrument 9 sizes up to 14 in. 
all types switches stroke 


Bulletin 609 manual! start- 
ers. Has overload 
breakers 


. 
t 
i 
H 
o 


— = ae oe oe 


5 
Bulletin 709 solenoid Bulletin 702 solenoid Bulletin 704 hum-free , Bulletin 700 solenoid re- § Bulletin 705 reversing 
across-the-line magnetic contactors up to 900 solenoid contactors lays up to 8 poles— starters—elec. & mech. 
starters amperes with latch : full ane interlocked 


——— oo oe whats eater pgeaeogtelcmmemmaenias « —— <= oo os 


te 


Bulletin 849 pneumatic Bulletin 850 timer—wup to Bulletin 800TN4 poten- Bulletin 808 plugging 
timer—Y¥, sec to 3 six reversals per tiometer in oiltight switch for stopping mo- 
minute i mounting tors—no drift 





Bulletin 852 electronic 
timer—', sec to 2 


; 
t 

minutes i minutes 
| 


USE ALLEN-BRADLEY CONTROL COMPONENTS 
-«» COST NO MORE AND — THEY’RE TROUBLE FREE 


All Allen-Bradley control panel components, such as relays, The Allen-Bradley Handy Catalog is an abbreviated encyclo- 
contactors, starters, timers, limit switches, etc., have been on pedia on manual and automatic controls. It is an easy-to-use 
the market for many years. They have been field tested in reference book, filled with specific data on all types of con- 
thousands of industrial applications. They are universally rec- trols. Send for your copy . . . it will pay you to use this hand- 
ognized as the QUALITY line of motor controls. book on QUALITY motor controls. Write, today. 


Allen-Bradley Co. In Canada— 
1329 S. First St. A ER -BI € Y Allen-Bradley Canada Ltd. 

Milwaukee 4, Wis. Galt, Ont. 
S WuUALITYS— 


WG 


im | 


Bulletin 800T multibut- Bulletin 800T oiltight Bulletin 895 auxiliary Bulletin 802T limit Bulletin 892 handy 
ton oiltight control push buttons and pilot ~ contacts for solenoid switches—fixed or terminal blocks for 
stations ; lights starters adjustable lever control panels 
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HUSIMAG..... 


the source that covers every facet of 


technical ceramic production! 


DELIVERY—As promised. Facilities for any volume. Line- 
ups of modern, high-speed automatic presses—rotaries, 
single stroke types, domestic, imported. Specialized 
equipment for every operation. Dies produced in our 
own shop. Enormous kiln capacity. Staffed by experts 
dedicated to getting jobs done! 


DEPENDABILITY—Widest choice of special characteristic 
materials in the industry. Compositions carefully matched 
to requirements. Proven production techniques. Quality 
Control throughout. Constant research and development. 
Over half a century of experience in supplying tech- 
nical ceramics exact to specification. 


DESIGN—Wider range—simplest to most intricate. Min- 
iatures, multi-planes, wafer thins. Precision tolerances. 
Prototypes for test purposes. Free redesign service to 
improve efficiency, cut manufacturing costs. We produce 
parts others fear to try! 


Your problems might be solved by AlSiMag Pressed 
Ceramics. Why not try them and see? Send blueprint 
or sketch with details of operating procedure for com- 
plete information. 











A, 


use ste m efficie tly, economicaily—choose the trap with... 


just one moving part 


...for easy maintenance 


After all, a steam trap should be simple. Its job of discharging condensate 
and air from steam lines and equipment, is a simple one. But its impor- 
tance shouldn’t be overlooked. On its effectiveness can rest your econom- 
ical use of steam... the efficiency of your process operations. 

With Nicholson steam traps there’s just one moving part. Nothing to 
go wrong. But with all their simplicity, Nicholson traps have the greatest 
capacity of any trap their size. Plenty of other important features, too, 
and it’ll be well worth your while to check them. 


Powerful valve action 

Tight, positive shutoff 

No dribbling, no steam waste 
Each unit service tested 


Specify Nicholson, and be sure. 


Write today for new 
Bulletin 10-55 


TRAPS + VALVES + FLOATS + METAL PARTITIONS 
LAUNDRY, DRY CLEANING AND PRESSING MACHINERY 


14 OREGON STREET, WILKES-BARRE, PA. + SALES AND ENGINEERING OFFICES IN 98 PRINCIPAL CITIES 
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are the 
easiest 


FOOTE BROS. 
LINE-O-POWER SPEED REDUCERS 


Standardized interchangeable gearing — by Foote 

Bros. — lets you specify and get the particular re- 

ducer you want, in the quantities you need, direct 

from stock! Duti-Rated Lifetime Gearing in a com- 

plete range of interchangeable sizes, ratios and 

capacities are stocked and ready for assembly. 

Capacities range up to 200 H. P., ratios to over mean faster deliveries {ro 
2700 to 1. Standard foot and flange type cast hous- “| This tredemerk 

ings are stocked, too, for straight or right angle o> stands for the Meee? 

drives. The drives you want are assembled from Comea industrial gearing model 

stock components and shipped as soon as your -_ 
order is received. For a complete index to the al- 
most endless variety of Line-O-Power reducers 


immediately available, write for your copy of the ; 
Line-O-Power catalog today. See for yourself how \ vam ; 
you can get more for your drive dollar . . . faster! Golte Power Tee 73 Bolle 

FOOTE BROS. GEAR AND MACHINE CORPORATION 


4545 So. Western Boulevard, Department W, Chicago 9, Illinois 


—_ 
T. M. REG. U. S. PAT. OFF. 
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Rod Assemblies 


ree 
: Unibal 


ROD ENDS 


The common function of all push-pull rod 
assemblies is the transmission of force and 
motion from one machine component to another. 











For their ease of assembly 
smooth operation, compara 
tively low cost, as well as ability 
to correct misalignment, choose 


Heim Unibal Rod Ends In the operation of the Sweater-Looper, made in Philadelphia by 
John W. Hepworth & Co., there is a horizontal drive rod, a vertical 
drive rod, and a needle drive rod. At both ends of each drive rod 
are Heim Unibal Rod Ends — for smooth, trouble-free, continuous 
production. 

The Hepworth Sweater-Looper is used for all types of sweater 
collars, sleeves, and shoulders. Collars can be set on a completely 
assembled knitted garment in a single continuous operation. Heim 
Unibal Rod Ends perform so well on the sweater-looper that Hep- 
worth has redesigned their hosiery-looper to include Heim Rod Ends 
in the linkage assemblies. 


on for any engineering aduce. 
THE HEIM COMPANY 
FAIRFIELD, CONNECTICUT 
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DESIGNED IN ALUMINUM 


... means greater product value 


Products designed in aluminum are improved prod- 
ucts—products that find increased sales acceptance 
Strong, lightweight, rustproof aluminum offers many 
unusual design opportunities. To make the most of 
these opportunities it is often to your advantage to 
use the services of Reynolds Aluminum Designers 
They will gladly work with you and your design 
consultants. 


And when you decide on aluminum in preference 
to other materials usually only minor changes in 
your present fabrication methods and procedures are 
necessary. To make these simple changes it is fre- 
quently helpful to ask for the assistance of Reynolds 
Engineering Service 


The men in Reynolds design and engineering de 
partments are aluminum experts—specially trained 
in aluminum to serve you most efficiently and profit 


Ait- 


ably in your use of aluminum 


Much of what you'll want to know about alumi- 
num is also available in book form. On the next page 
Reynolds handbooks and other informative materi- 
als are listed. These, too, are invaluable aids in get- 
ting the most from aluminum 


To have Reynolds designers and engineers work 
with you call the Reynolds office near you. It is 
listed under “Aluminum” in your classified tele- 
phone directory. Or write direct to Reynolds Metals 
Company, P. O. Box 1800—HW, Louisville 1, Ky 


REYNOLDS ALUMINUM 


MORE INFORMATION ON NEXT PAGE 








Which of these 
will help you most? 


4 Liprary oF HaANnpBooks filled wi 


rmation on ¢ 
management, design o1 
gie copies ot an\ 


requested on yo 


ALUMINUM DATA BOOK 

give complete physical 

nd mechanical propertie 
ibility data, tolerances, definit 


fabrication information. ..220 page 


DESIGNING WITH ALUMINUM EX- 
TRUSIONS — Explains the basic prin 


for sing ex ided alumi 


ALUMINUM STRUCTURAL DESIGN 
ot A now t lesign original 


ture with aluminun 


th 


and fabrication I your job is 


tion, these books can be vital to 


f these are yours without cost 


ss letterhead 


FASTENING METHODS FOR ALUMI- 
NUM Offers information n 
mechanical joining 


metnods, and the advantage 

eacl 136 pages 

FINISHES FOR ALUMINUM Give 

Dasic Gata on application and uses 
rganic f 

124 page 


MACHINING ALUMINUM 


( vel! iuminun IY 


ALLOYS 


iding iutomati« screw macnin 


¢ mr nt 1 r minur r 194 , 
t preser iesign oO aiumi im ing ic? Page 


130 page 


ALUMINUM FORMING Present HEAT TREATING ALUMINUM ALLOYS 


ted nrac Hhencir ‘x pla th r ri 


oy 119 pages. 
CASTING ALUMINUM Di ISS€ 


lesign, methods and pri 


WELDING ALUMINUM — Give 
plete data on the welding, | 
edure alloys, heat treating, mz and soldering of 
chinery and finishing 130 page 186 pages 
ALUMINUM POWDERS AND PASTES — Desc: 
types of powders and their use nf 
and coatings, pyrotechnic proc 
tallurgy and other application 


- 


16mm Sound-Color 
Films Available, too 


0 SHAPE OF THINGS TO COME (extru 


a applicatior 


2) TALE OF THE POWDERED PIG (powder: 


ind their uses 


PIGS AND PROGRESS (alumir 


ished products 


4] THE CHEMISTRY OF ALUMINUM 
ol iminum productior tr 


aluminum 


A COMPLETE INDEX 


of all Reynolds Technical Literature and Films on aluminum 
LITERATURE 


10 80 INDEX design and fabrication is also available. Write to Reynolds 


Metals Company, P.O. Box 1800-HW, Louisville 1, Kentucky 





Instructors 


advantage 


The Finest Products 
Made with Aluminum 


are made with 


REYNOLDS G23 ALUMINUM 


ep ee eel ae ey 


\ 


nL 


epring ce UT TTT 


_ ExTRUSiOns 


AtLum 
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For the first time silicone rubber sheet stocks 
are available in economical continuous-roll lengths 


Du Pont offs 


hardnesses 0 and 70 durometer ind four 
DU PONT INDUSTRIAL ' 


I 1/16" and 1/8 


ilicone rubber sheets are designed to fill 
COATED FABRICS natal fe Souiae 


materials in high- ana 





rs these high-grade, general-purpose she 


low-temperature 
strong. these sheets are resistant to 

COATING MEDIUMS eels cuits enusiiiens 

Neoprene «+ Buno-N «+ Silicone « Polyacrylate 


int 1-eTt ie ro I rop 
Chlorosulfonated Polyethylene 


Che unique properties of these new sto 
e Tetrafluorcethylene 


need to make a new design 
Buty! « Acrylic . Polyamide 


i SUCCeSS 


continuous-roll feature means more effici¢ 
Polyethylene «+ Polysulfide 


not have a Du Pont representative 
SUBSTRATES 


Fabrics 
Cotton . Nylon 


applications of silicone rubber sheet 
Felts or Non-Woven Just clip and 1 

“Dacron”* “Teflon” Felts 

“Orion”** . Asbestos . Glass Wool Felts 

Metal . Rayon . “Teflon’ 


ii co 


du Pont de Nemours & Co 

ywrics Division, PE-612, Fairf Conn 
Also elastomer sheet stocks without rics Division, P1 12, Fairfield : 
fabric inserts and cements I am interested in “‘Fairpren 


call 


BETTER THINGS FOR BETTER LIVING THROUGH CHEMISTRY 
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Quick-Opening Fasteners: 
Screw Type or 1/4 Turn? 


Know 


M. R. TUOZZO 


THE SCREW FASTENER 


square threaded screw assembly engag 


| 


iS a rugged, 


ing in a spec ial heavy stamped nut. The 
nut is « lipped, riveted, or welded to the 
door frame. A special behind 
the thread captivates the screw in an 


washer 


oversize hole in the door 
float, 


measure 


Because of its exceptional it 1s 


installed recision 


without p 


the features of each before you specify. 


nd will always line up with stantanecus removal of fastened parts 


nents af 
ease. Where a 
thickness may 


be compressed 


variation in s required, As the name implies, it is 
ickly locked or unlocked by a frac- 
Ss tional turn 


th Its 


high when 


occur OF a SKCt 


pa 


the screw fastener 
ristics also are very 
from 


rings, 


preferred, since a single grip leng strength characte 


can be used throughout. Under most the stud is formed 


onditions it will completely disengage i single and no 


It ofters excellent 


piece thin sp 
n the assem- 
door 


en- 


n two to four turns wires 
The 


by a 


Or Cross pins exist 
the 
and 


resistance to vibration and forms a sol bly stud 1s retained in 


joint with no “give panel metal grommet, 


ba ked ll 


Ss 
thout receptacie, riveted or we 


pring loaded 


fastener can be ri 
lded to the 


The screw gages in a full floating 


the way out of the door frame w 
moving the If 


it rrame 
be installed so as to jack the door ope: 


door 
Where the thickness of 


fairly constant through an entire 


door required 
door and frame 
as it is unscrewed 

THE QUARTER-TURN FASTENER 
s usually selected for application on 
(under Army-Navy-Air For 
MIL-F-5591A) where 


art 


production run, the fas 


tener is a wise cho 


quarter-turn 
Its design affords 


aircraft maximum speed in fastening, and 


specification excellent vibration resistance 


COMPARISON OF STANDARD QUICK-OPENING FASTENERS 





Nut 


pd 


| |\Washer 


ONE 
GRIP - 
LENGTH 


_ 


SOUTHCO SCREW FASTENER 


.é 


D 


-_ “Through 
Thick 
Materials 


Through 


Thin 
oe Materials 


Required 





~"* Can Be Used to 
Back Off Door Panel 





f 


», 
We 


’ Receptacle 





Grommet 





LION QUARTER-TURN FASTENER 


~+ 


Spring 
Loading 
Holds 

Panels 

in 
Compression 


Fastener 
Locked 

with a 
Quarter-Turn 


Fastener 
in Position 
Ready for 

Locking 








/ 
/ 
RSOUTsCO Seeranoe 


ea 


©1956 
/ 
/ 
/ 


/ 
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Southco Div., South Chester Corporation 


236 Industrial Highway, Lester, Pa. 
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FLUID POWER SYSTEMS 
Start with HYDR ECO 


THE PROBLEM :: - r 


To provide a hydraulic system for complete 
control of a large bulldozer affording sensi- 

tive and positive operation of the blade. 

The system must be extremely rugged, of 
minimum weight, capable of handling up- 
wards of 160 hp and compacted into defi- 

nite space limitations. 


THE SOLUTION :: > 


HYDRECO engineers, drawing upon years 
of experience in solving Mobile Equipment 
problems, CUSTOM DESIGNED the unit 
shown at the left. Here, in a single assem- 
bly incorporating Pump, Control and Aux- 
iliary Valves, HYDRECO engineers effect 
an answer which precisely meets all of the 
requirements for the International Har- 
vester TD-24 Dozer ... RUGGEDNESS... 
COMPACTNESS . .. WEIGHT ECONOMY 
... PERFORMANCE AND PRICE. 


The ability to CUSTOM DESIGN for the 
specific need can be a highly advanta- 
geous facility for YOU. CUSTOM DESIGN- 
ING serves to complement the complete 
line of HYDRECO Fluid Power Pumps, 
Motors, Valves and Cylinders which are 
“standard” for so many famous names in 
Mobile Equipment. 


Write for Bulletin No. 400 describing new 
developments in HYDRECO FLUID POW- 
ER. Your inquiry on specific design prob- 
lems is a challenge the HYDRECO engineer 
likes to see. 


HYDRECO Fluid Power Unit combi- 
nation for International Model TD-24 a 
Member NEPA Bulldozer. Rated 160 gpm at 1600 7 


rpm — 1475 psi. KALAMAZOO Division 
x The New York Air Brake Company 
9012-12 E. Michigan 
Kalamazoo, Michigan 


KALAMAZOO wiision : 


Please furnish the following: 
Copy of Bulletin No. 400. 
THE NEW YORK AIR BRAKE COMPANY 
9012 E. MICHIGAN . KALAMAZOO + MICH. 


() Further information on 
HYDRECO CUSTOM DESIGNING 
INTERNATIONAL SALES OFFICE, 90 WEST ST... NEW YORK 6, N.Y 


Name 
Company 
Address 





City Zone State 
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Frenchtown NICOTE Metallized Terminals! 


@ After years of extensive 
research into hermetic seal 
problems in the electronics 
and electrical fields, French- 
town proudly presents this 
improved line of Annuluted 
Type NICOTE Metallized 
Hermetic Terminals for use 
in controls, relays, trans- 
formers, capacitors, motors 
and heater units. 


Custom-engineered of HIGH 

ALUMINA CERAMICS and 

metallized with French- 

town’s exclusive NICOTE. 

These terminals are avail- 

able in six varying sizes with 

a choice of terminal hard- 

ware to fit any exacting ap- 

plication. @ Will withstand continvous immersion in lead-tin solder at 260°C. (500°F.). 
@ Reduce tracking through superior external shape, so important in smaller 

size terminals. 


@ Provide easier threading of wire through terminal because of improved 
tapered bore design. 





@ Effect a permanent, positive seal that is resistant to high thermal and me- 
chanical shock. 


NATIONAL REPRESENTATIVES 
Lundey Associates FOR COMPLETE INFORMATION... 


694 Main Street, . send for Engineering Data Sheet 1055 
Waltham 54, Mass. which provides specifications for the 
Phone: Twinbrook 3-6064 complete line of Frenchtown NICOTE 
Metallized Hermetic Terminals . . 

plus engineering details on a wide 
selection of termina] hardware. 


f renchtown poRceLaly 


87 MUIRHEAD AVENUE TRENTON 9, NEW JERSEY 
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Note how additions of moly, up to 1.5%, produce proportional! 
improvements in strength. And, with moly, hardness increases 





much more slowly. It means higher strengths can be used with 
less danger of impaired machinability. 


each 42% Moly adds 7000 psi 
to strength of cast iron... 


A little moly adds a lot of strength — for molybdenum 
increases strength more than any other common alloying 
element, with the exception of small vanadium additions. 
A rule of thumb is that fifty points of moly raise tensile 
strength 7000 psi. And without sacrificing toughness 
Actually, moly improves toughness at least as much as 


strength. 


What's more, versatile moly aids in obtaining uniform 
response to heat treatment . . . and in producing machin- 


able, growth-resistant castings. Moly is easy to use, too. 


With most grades of cast iron, moly requires no change 
in the character of the charge, normal melting practice 
or the base metal. And foundrymen like the fact that the 
small additions necessary may be made at the spout or 
in the ladle. 


Write now for “Why Moly Iron”. It's the full story of 
how and why moly adds strength faster than hardness, 
how it increases fatigue and torsional strength—in short 
why moly makes better cast iron. Climax Molybdenum 
Co., Dept. 61, 500 Fifth Avenue, New York 36, N. Y. 


CLIMAX MOLYBDENUM 





"he 
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OUT OF THIS WORKER'S BRUSH FLOWS A MODERN FASTENER THAT SETS A TOUGHER TRAP FOR HEAT. 


« 


a 


IT'S A RUGGED ADHESIVE BY 3M. 


Shooting holes in production costs 


this worker shoots holes 
in his company’s manufacturing costs. 
The 3M adhesive in his spray gun 
creates a structural sandwich that’s 
nexpensive, featherweight and strong. 
Naturally this adhesive is a 


Every day 


favorite 
with the comptroller. 

EC-321 fastens fibrous glass insulation 
inside the outer cabinet. Despite re- 


=> 2, 
\ 


ADHESIVES AND C 


OATINGS DIVISION, MIN 


u 


peated heats up to 350°F., it holds the 
insulation tight, guards 
efficiency. Since this company swi 
to 3M Brand adhesive, the product 
engineer can’t recall one single com 
plaint of adhesive failure. 


incinerator 


ched 


What’s more, EC-321 eliminates the 
hot spots, weld marks and half the 
labor of former methods. 


‘ ’ MINN @ Ex 
ve TAPE . 


om" «A 
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Hundreds of other 3M adhesives serve 
industry 
SEE WHAT ADHESIVES CAN DO FOR YOU! 
Consult 3M your 
3M Field Engineer. Or for informa- 
and free write 
your company letterhead to: | pr 
3M, Dept. 412, 417 Piquette 

Avenue, Detroit 2, Michigan. | RESEARCH | 


varied uses. 


in a thousand 


research. Contact 


tion literature on 


NESOTA MINING AND MANUFACTURING COMPANY 


KA  Y¥ 1¥e@ 


Are @ “SCOTCHLITE » 
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What every designer 

should know about 

THE ART OF 
GENERATING 


} 
ERATING 
GENS TTER 


\ 


ad € OF INCLINATION 
ANCL UT TER-SPINDLE 


Ci untinn offers designers many advantages in 
producing an almost unlimited variety of contours. 
Produced by the relative motions of points, lines, 
or surfaces, all generated profiles are combinations 
of two basic surfaces: curved and straight. 
Generating with a reciprocating cutter on the 
Fellows Gear Shaper is a low-cost method of pro- 
ducing a wide range of symmetrical or irregular 
contours, either internal or external. Gear Shaper 
versatility provides a choice of generating tech- 
niques—employing a cutter form conjugate to 
work shape, introducing a variable movement 
between cutter and work, or a combination of 
both methods. 


THE 
PRECISION 
LINE 


Product I ngimeer;ril 


E OF IN 
SPIND) FON 


Shown above are some trim dies and the cutt 
-sided cutters gener- 
e the square holes and four-sided cutters the 


ers 
ised to generate them: thre 
at 
hexagonal holes. Cutter sides are curved surfaces 
conjugate to the straight surfaces on the dies. The 
drawing shows the steps in generating. A special 
bed tilting mechanism in the Gear Shapers pro- 
vides a simple adjustment for the 

required taper angle on the dies. 

Many other examples of interest to 

designers are shown in the booklet, 

“The Art of Generating with a 
Reciprocating Tool.” Just write any 

Fellows Office. 


THE FELLOWS GEAR SHAPER COMPANY 
78 River Street, Springfield, Vermont 
Branch Offices: 1048 No. Woodward Ave., R 
Mich. 
835 West Nort} 
6214 West Manch« 
0 W Pleasant 


’ 
yal Uak, 








It’s easy to handle the new 
Westinghouse 48-frame motor 


These five big mechanical advantages prove it! 


Up to 35 pounds of pull will not disconnect the line cord on this new Westinghouse 48-frame motor. 
A built-in strain relief, one of this motor’s many mechanical features, was designed with you in mind. 

The mechanical advantages you get with the new Westinghouse 48-frame simplify your product 
design problems. They help speed up your assembly—make it easier and less costly. And they assure you 
of the permanent dependability you need and require to help make your product better—more salable. 

For more information on the mechanical and other advantages of the new, lighter, more compact 
Westinghouse 48-frame motor, contact your nearby Westinghouse sales engineer. Or, write for descrip- 


tive bulletin DB-2801 to Westinghouse Electric Corporation, P. O. Box 566, Lima, Ohio. J-03030-X 


Y 





POSITIVE CONNECTIONS are assured 


with the Westinghouse built-in strain 
relief for line cords. Easy-to-get-at 
knockout permits quick threading of 
conduit into spacious terminal box. 


SIMPLE CHANGE of voltage and rota- 
tion is possible with easily accessible 
plugs on a modern terminal board. 
Motor’s versatility materially reduces 
stocking requirements. 


WATCH WESTINGHOUSE ! 


WHERE BIG THINGS ARE HAPPENING FOR YOu! 


HEAVY FRAME with machined fit for 
end brackets assures positive align- 
ment. Absence of “Swiss-cheese” 
vents in solid frame protects windings 
against liquids or dirt. 
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WELDED FOOT provides an absolutely 
rigid mounting—assures accurate 
control of shaft height. Rigid or resili- 
ent mounted, these new motors can 
be operated in any position. 
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CONTROLLED CONCENTRICITY 
through use of centerless ground shaft 
and dynamically balanced, aluminum 
die-cast, skewed rotor assures even 
torque and extra-quiet operation. 

| 


‘ 





“Forged from 312% Nickel Steel - 


These gyratory crusher shafts 


weigh 102,000 and 34,000 lbs. and are 25 and 17 feet long respectively. 
They were produced by Bethlehem Steel Company, Steelton, Pa. 


In large forgings like this...” 
You get desired properties reliably 
with Nickel Steel 


Usually husky parts like this cannot be quenched 
without special facilities. 
How then do you get the superior mechanical 
properties often required in heavy-sectioned parts? 
By selecting a nickel alloy steel that doesn’t need 
a liquid quench to develop strength and toughness. 
Why Nickel? 
The tests of time and laws of metallurgy have 
proved nickel to be most valuable in developing high 


iho, THE INTERNATIONAL NICKEL COMPANY, INC. 


TeROe mane 


112 


mechanical properties in heavy forgings. Nickel, 
often acting with other alloying elements, increases 
the hardening response of steel parts too large to 
liquid quench. The resulting microstructure formed 
gives added strength and improved toughness. 


Do you have a problem? 
Nickel alloy steels are used for dependable trouble- 
free performance in the most demanding applica- 
tions. Send us the details of your problem. We may 
be able to help you — write today. 


67 Wall Street 
New York 5, N.Y. 
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Enjay Butyl rubber— 


vital artery in newest airliners 


Douglas chooses Enjay Butyl for rubber components of the hydraulic 
systems in many of its famous DC-7 airliners. These components, which 
help assure the dependable operation of everything from wing flaps to 
landing gear, are proving over millions of air miles their durability 
and resistance to wear. 

Versatile Enjay Butyl rubber may well have a place in your operation. 
It will pay you to investigate the many technical advantages it has 
over other types of rubber. Its price and ready availability are advan- B U T y i 
tages, too. For full information, and for technical assistance in the uses 
of Enjay Butyl, contact the Enjay Company today. 


; ; : Enjay Buty! is the super-durabl bbe 
Pioneer in Petrochemicals aiay Duty! & the euper-dusaite subeer 
with outstanding resistance to aging « 
ENJAY COMPANY, INC., 15 West Sist Street, New York 19, N.Y. ®Drasion + tear + chipping + cracking 
Other offices: Akron + Boston « Chicago « Los Angeles + Tulsa : 





ozone and corona « chemicals « gas¢ 
« heat « cold « sunlight « moisture. 
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In yout opinion, which pinion: 


... for longest life in a gearmotor 





ORDINARY SHELL TYPE PINION 


In an internally geared motor the pinion on the 
motor shaft is the vital link between motor and 
gearing. It’s the fastest, but smallest gear, so it 
must be extra strong, free from vibration and 
forever tight. Now compare the U. S. Syncro- 
gear motor pinion with the ordinary type. Note 
the extra large section area of the U. S. design. 
It has a long solid shank that anchors into the 
motor’s hollow shaft, whereas the ordinary shell 
type has a small section area, short keyed. 


Obviously the U. S. design is most substantial, 
longer lasting, more resistant to deflection and 
can carry high speed loads far more safely than 
common designs. All the gears are deep-hardened 
and shaved to exact tolerances in the U.S. plants. 


Added life lengthening features 


The rugged pyramidal case supports the motor 
and gear train and all castings are normalized to 
insure permanent alignment and to prevent dis- 
tortion. The motor windings are asbestos-pro- 
tected to avoid carbonization and guard against 
burnouts. All moving parts are completely 
enclosed for weather and dust protection and 
confined within the least cubical dimensions on a 
single mounting. 44 to 30h.p.; 10 to 10,000 r.p.m. 


U. S. Electrical Motors Inc. PEN-12 


Box 2058, Los Angeles 54, Calif. or Milford. Conn. 


NAME. 





COMPANY_____. 





ADDRESS. 





CITY 



































b Si tia 
U.S. SOLID TYPE PINION 


THE ONLY MOTOR WITH A 


BUILT-IN PINION 


S. SYNCROGEAR 





FREE 16-PAGE DESCRIPTIVE BOOKLET GIVES ALL THE FACTS 
Interesting multi-colored Booklet presents engineering 
facts you should know about geared motors, and illustrates 
the various U. S. Syncrogear types. Mail the Coupon for a 
copy. No obligation. 

U. S. ELECTRICAL MOTORS Inc. 
Los Angeles 54, Calif. Milford, Conn. 
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Super soft rubber answers many problems! 
SEALS! CUSHIONS! ABSORBS SOUND! 


Here’s an exciting new material formulated and bonded conveyer belts where superior gripping 
developed by ROTH Rubber...a non-porous and cushioning qualities are required. It may be 
rubber with a softness from 5 Durometer up the solution to your problem. Check the specifi 
Applications range all the way from a tiny, sound cations, send the coupon for a free sample 
absorbing mounting ring used in a hearing aid to ROTH will be happy to work with you 


. . . . + . . . . +. . . . 7 . . 7 . . . . . . . . . . . . . . . 


PHYSICAL PROPERTIES—ROTH RUBBER COMPOUND D992 


PROPERTY UNAGED AGED 70 HOURS 


200F esr | 85F | esr 


Water | Isooctane | Type I!! Fuel | Naphthe Dielectr Strength measu 





Hardness 8 9 | 5 Y%e-inch thick siob: At 10,000 
Tensile Strength | 200 450 
Elongation S 750 } j 

| 


Compression Set , | 
; 
| 


400 oC | volts the rubber posses 2 m 

omperes of current; ot 15,000 

volts the insulation breaks down 

High Temperoture Use—estimoted 
Volume Chonge 

Cold Bend 60F OK 

— 65F Brittle 


RUBBER TO MEET ALL SPECIFICATIONS. Comd. for jyree comple OF THE RUBBER THAT FEELS LIKE SKIN! 
TELL US YOUR PROBLEM. NO OBLIGATION! ~<a 


[= Xoy ff aS . 
-* Ms , RGR Reeeee 
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oice of Coolant Pumps 
from Allis-Chalmers 


Broaches, lathes, drills, grinding and boring machines . . . what- 
ever machine tool you build or use, Allis-Chalmers has a coolant 


pump that’s just right for your application. When you specify 


Allis-Chalmers, you get: 


1. Choice of mounting — Complete line permits six different 


mounting methods — makes your design job easier. 


2. Choice of sealing — Depending on your requirements, you 
can specify mechanical seals (if clear liquids are pumped), or 


sealless construction (where gritty and abrasive particles are in 


liquid). 


3. Choice of impeller — Single-suction impellers are available 
in either enclosed or open design—double-suction, open design. 


Pump Experts from Allis-Chalmers can help you with your 
application. Contact your nearby A-C sales office, or write Allis- 
Chalmers, General Products Division, Milwaukee 1, Wisconsin. 


AVAILABLE in fractional horse- 
power and integral sizes, above 
model is designed for mounting 
on vertical surface. 


MOUNTED ON DRILLING MACHINE, this A-C pump 


is sidewall mounted, is sealless 


VERTICALLY MOUNTED on 
liquid reservoir, this design op- 
erates efficiently with varying 
liquid levels. Available in four 
optional discharge positions. 


and has open impeller. 


SUBMERGED MOUNTED, this 
type of pump is frequently used 
on machines requiring mounting 
in coolant tank. 


SHALLOW SUMP or reservoir 
use is ideal for this submerged 
mounted model featuring a seal- 
less design. 


ALLIS-CHALMERS 
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Design data on adhesives 


eee eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee Armstron 


NUMBER SIX wT , ° SEALE 


Deryene peate fer How to bond flexible materials 


flexible materials 
The hirst ! ! ‘ ed ! butted 
When sheets of flexible materials ar bonding fexil rial 
to be bonded t metal the joints sign ot the I I ules ) Buttineg 
should be ce signed with the idhesive 
in shear wherever possible Joints 
where the adhesive is in peel ire gen 
erally less desirable and ma fail ; 
when stress is applied - a _ heavy sheet I They 

g ' ' ns of rubbe: 
metal particularly when bonded be- ~ 3/16-inch to 3 ich_=sthickness 
hind the metal, the sheet should be P55 U CANOSIV th heavier 


overlapped as illustrated to pl th 


In assembling thin gauge sheets to : : ' , cially usef 


ice i¢ 


adhesive in she il The overlay sh yuld nim ' « . ] ect ' ' 7 ) g | Ler t} 
be adequate to | minimum unit ih of a rf j r should be at 
stress on the ! ( rour times the thickness. ) 

The \ rs belo ilhusty it 


tic or rubber sheet honded to ! 


Heavy Materials 


she ir and pe el ind fe xible 


bonded to tse lf 


Stress direction ———»> 


or 


Rubber-to-Metal 


BONDING FLEXIBLE COVERING to a 
steel loom roll. Adhesive is spread or 
the roll which is chucked in a tloathe 
Covering is taped on at one end, ther 


fed on the roll, which turns at 1 rpm 


joints should be designe: 
rather than in peel where pos 
shear strength is higher 

lo minimize the unit stress on 


idhesive overlap should he idequate 
} 





ling sheets of thin rubber or 


when 
For more plastic to! etal And during issembly 
information tension in the sheets should be kept at 


Write for a copy i minimum, since it can result in re Rubber 


of Armstrong sidual constant stress on the adhesive r tension 
Adhesives, Coat t about 

i wou 
ini 
ngs, and Seo Edge-Joining 
ers Armstrong 
Cork Company Edge-joining sheets of thin Hex ing 
8012 Irvin St material may be iccomplished by applic ition 


Lancaster, Penna 
simple lap joint, or they may ber, and 
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FEDERAL-MOGUL-BOWER BEARINGS, INC., 11043 SHOEMAKER, DETROIT 13, MICHIGAN 


RESEARCH + DESIGN + METALLURGY + PRECISION MANUFACTURING | 
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The Boom in Production Putting On Pressure |" 
for More and More Drawings and'Prints?—; 


MM; the Time to Get Your New 
Modern BRUNING Copyflex Machine! 


Two Great New Models for the 
Large Or Small Engineering Department! 


If your company, like most others, is gearing up for greater-than- 
ever production, it will mean more pressure on your drafting room for 
engineering drawings and prints. You couldn’t pick a better time to 
get a new modern reproduction machine. And you couldn’t make a 
wiser choice than efficient, trouble-free Copyflex. 


In just the last year, Bruning has introduced five new advanced 
machine models, two of which are shown here. These machines cover 
the reproduction needs of engineering departments, from the smallest 
to the largest. They offer you the famous problem-free installation 
and operation of Copyflex . . . no exhaust venting, no plumbing or 
auxiliary equipment, no installation other than an electrical connec- 
tion. They bring you faster reproduction and a host of operator 
conveniences that will help you boost drafting room output, keep 
costs at a minimum. 


Now is the time to act. Mail the coupon below. You will be glad 


New Copyfiex Model 300. An all-new, low- 
cost tabletop model offering 30-inch printing 
width, up to 9 f.p.m. mechanical speed, 110 
volt operation. Brings the advantages of ‘‘in 
side’’ reproduction within the reach of the 
smallest engineering department. Enables 
the largest company to supplement, econom- 
ically, its reproduction center with addi- 
tional, strategically located model 300’s. 


New Copyfiex Model 500. A new, fast, heavy- 
volume machine offering top mechanical speed 
of 40 f.p.m., 46-inch printing width, automatic 
separation, front or rear delivery, automatic 
Stacking, and a host of other advanced features. 





—S—- — oe ae aa sr a es ne ee ee 
% Charles Bruning Company, Inc., Dept. 123-0 “T 
4700 Montrose Ave., Chicago 41, lilinois 





I 
! 
Please send me information on Copyfiex process and 
Best Process! Best Machines! | [}) Modei 500 [) Model 300. 
Best Selection of Materials! i 
! 
Specialists in Copying Since 1897 i Compony—_—___ 
CHARLES BRUNING COMPANY, INCORPORATED | 
4700 MONTROSE AVENUE « CHICAGO 41, ILLINOIS | EE 
In Canada: Charles Bruning Co. (Canada) Lid., 125 Church St., Toronto 1, Ontario ss oe ee ee ee ee oe oe oe oe 


OGD Ree 


| 
! 
! 
| 
| 
Nome - Title | 
| 
| 
| 
| 
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( Advertisement) 


How to get 
reliability 


Got the automation jitters?...worried about turning 
complex manufacturing operations over to an “electronic 
brain”?... worried about what can happen when 


one component in the control system fails?... 


Reliability takes on a new and different meaning 
as American industry becomes more and more 


automated. Here are a few thoughts on the importance 


Cf ¢ of reliability and how it can be controlled. 
= = = Aa ¢ 


<) ¥. -) All of us are going to have to pay more atten- 
\=/ tion to “reliability.” 
We'll have to pay more attention to individual “devices” 
within a system. 


We'll have to guard ourselves carefully when we design 
the entire system. 


The industrial pendulum is swinging more and more 
toward automatic controls, servo-mechanisms, computers, 
and automatic “watchers.” As it does, the reliability factor 
becomes more and more important. Let’s see why. For 
example, you probably have three radios at home. If one 
fails because a soldered joint comes apart, your home life 
is probably not disrupted to any alarming degree. But . . . 
consider the automatically controlled steel mill. One 
soldered joint failing, unless all controls are installed in 
duplicate (which is expensive) could tie up the entire pro- 
duction process for valuable minutes, if the maintenance 
crew has second sight. For hours, if automatic trouble- 
indicating and locating systems are not installed (and these 
are expensive, too). Last, but not least, lend a thought to 
the dependence of guided missiles and man-made satellites 
upon the reliability of electronic circuits and components. 
So ...let’s start to examine “reliability.” Let’s begin by 
looking at this definition which is currently popular in 
the technical field: 


The reliability of a particular component or sys- 
tem of components is the probability that it will 
do what it is supposed to do under operating condi- 
tions for a specified operating time. 


Now ...this is a relatively well-accepted definition, and 
it offers the key to the problem of coping with failure con- 
trol. Take the word “probability” in this definition. Let’s 
discuss its implication. 


5 


Many of today’s systems, simple or complex, are a chain 
of components. So picture a system as a chain with its 
successive links. In the field of statistics the over-all reli- 
ability of the chain is the mathematical product of the 
reliabilities of the individual links... 


Overall Reliability, R,=r; x rz X 13.+-Tr 


Now, let’s consider a system made up of 100 different 
components, each of which has a reliability of 99%. In 
applying the formula, multiplication of .99 by itself 100 
times gives an over-all reliability for the system of only 
36.5%. Two out of three systems you have put together 
will probably fail! 


Cannon becomes involved with this problem because 
our main business is making electric connectors. So, let’s 
look at the following chart that covers contact reliabilities 
and reliability of the assembly in which they are mounted. 


Assembly reliability dependent upon number of contacts 
Sot ill Weil Tat Ot a ae ee a 
' 


b 4 


Contact population 
percentage defective. 


Percentage of assemblies 
having one or more defective contacts 


4 








1 bl oe ie | anal | =! atl —o 
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This chart illustrates the reliability of four connectors 
having 15, 25, 37 and 50 contacts respectively. As an 
example, assume that the contacts have a contact popula- 
tion of 1% defective (1 in 100 defective ... this percentage 
is considered a fairly high standard in most fields). On 
the 15-contact assembly, we find from our chart that 14 
of the connector assemblies would have one or more defec- 
tive contacts! With 25 contacts, 22% would have one or 
more defective contacts. With 50 contacts, 41) oye 
your hair starting to curl? Obviously, a 99% contact reli- 
ability standard for guided missile components is abso- 
lutely unacceptable. And, in between the simplest system 
and that of a guided missile, are hundreds of assemblies 
and systems whose reliability factors must be analyzed with 
utmost care. 


But all is not lost! There’s another side to the picture. 
VW ith proper care, analysis, and ontrol, our Cannon organ- 


ization has actually achieved, in special “missile quality” 
% defective... 
39,000! Naturally, we don’t achieve that with 
. but we do try to design and manufacture 
the utmost in reliability required for specific applications. 


contacts, a known level of only 2.85 x 10 
only 1 part in 
all our contacts 


We have pictured this chart to show the direction we 
must all take, whether we're talking about connectors, other 
components, or systems. It boils down to two steps... 


*x The number (n) of components must be kept low 
. simplicity. 

* The level of component reliability must constantly 

hard work jor all of us. 


be improved eee 


Now...if we refer to our reliability definition on the 
previous page we note the phrase “do what it is supposed 
to do.” So be sure you define these objectives for your 
component assembly, or system... failure to do so carefully 
can cause undue failure or the expenditure of unnecessary 
dollars for needless, excessively-reliable parts or design. 


Further on in the same definition, we note the words 
“operating conditions.” This brings up many new points 
for consideration. Here we are concerned with such things 
as temperature, pressure, humidity, corrosive atmosphere, 
stray electric and magnetic fields, low and high frequency 
noise, shock and vibration. Do your design standards need 
upgrading? Are your components designed and then tested 
to meet the operating conditions you specify...or are 

average 
“safety factors”? 


they designed to meet conditions? Are you 


using adequate 


In a sineple component, manufacturers have always 
looked for, recognized, and corrected faults when they 
occurred. We use component quality control to achieve 
and maintain Cannon’s world famous product quality. But 
in complex systems such component quality control is not 
enouzh. Actually 


Reliability control over the system is needed. It should be 
all-en¢ ompassing. When you get right down to it, reliability 
is the product of procedures, equipment, and people...in 


@ | “fee 


v. f - 


Ff 


a fh 
fa} 
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the design, manufacture, testing, control of quality, trans- 
portation, and use of products or systems. 


Do you have a reliability control system ? 


Here are a few of the steps that are needed to get a 
reliability control system operating : 
1. Determine Your Requirements. Specify the environ 
ment, operating time, performance limits, and the percent 
of reliability required. Allow an adequate safety factor 
keeping in mind the end use of the finished product. 
2. Collect Reliability Data. Set up facilities for the con- 
tinuous accumulation of data on component or system 
failures and their causes. 
3. Establish quality control and test procedures which 
show high degree of correlation with end-use conditions. 
4. Analyze. Determine if reliability requirements are being 
met. Establish the most important causes of failure by 
analyzing the data you collect. 
S. Improve. Take action to eliminate the most important 
defects or causes of failure. Reduce the failure rate to the 
required level. 
6. Maintain Continuous Vigilance. You have empha- 
sized system design... you have used statistical analysis of 
failures...now exert continuous and critical control to be 
sure your “improvements actually improve reliability 
Examine new and unforeseen failure sources. Review and 
modify your requirements with changing conditions 


* 


We at Cannon Electric are proud of our historical empha- 
sis on quality and reliability. Since 1915 we have adhered 
to a design philosophy embracing the highest quality and 
reliability in each and every Cannon Plug for the specifi 
application for which it is to be used. // we can’t design to 
that principle, we don’t make it! In manufacture, we are 
proud of our know-how in depth, proud of our fine quality 
control systems, proud of our personnel and proud of ou: 
reliability control group. 


W henever you have an ele tric connector reliability 
problem...in design, engineering, production, or prototype 
phases...we would appreciate the opportunity of discuss- 


ing it with you 


Cordially, 


i ee 
© 


Cannon Exvectaic Company 
3208 Humboldt St.. Los Angeles 31. California 


@ GANION PUSS 


Eight plants around th even seas 


Please Refer to Dept. 106 





Because these solenoid covers are essential to 
valve operation, they are chained to the valves 
Also, they fasten with 4 “captive” screws that 
cannot be misiaid. A manual operating button 
makes it possible to operate the valve without 


removing its cover. 


Now! solenoid-controlled air valves 


that defy improper maintenance 


...they won't operate with their covers off! 


When a solenoid valve operates without its cover, trouble is not far off. 
Dirt, oil, cutting fluid, chips are sure sooner or later to jam the solenoid, 
and the valve will fail to shift. 


That can’t happen with these new Hannifin valves! 


The solenoids are held in place by their covers and won't operate the 


valves unless the dust-tight, splashproof covers are firmly tightened. 


These new valves, which conform to the latest J.I.C. recommenda- 
tions, are part of the complete ““P-M” Pilot-Master line. New heads 
with these new solenoid covers are offered on 2-way, 3-way and 4-way 
Pilot-Master Valves (air-operated). The smaller, direct-operated 3-way 
and 4-way valves in the “P-M” line have been redesigned to use the 
same new covers. This added feature is just another reason why it pays 


to standardize on Hannifin air control valves, 
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AIR CONTROL 


HAN NIFIN 


VALVES 


Complete information on all Hannifin BARSIMA 
Air Control Valves is in this catalog. 

It belongs in your files. Write for your 

copy. Hannifin Corporation, 525 

S. Wolf Road, Des Plaines, Ilinois. 
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Accopac fiber gasket seals tightly 
at flange pressures as low as 800 psi 


Armstrong CN-705 Accopac mproved fiber gasket ma 

terial—becomes impervious to both liquids ind gases at 

flange pressures as low as 800 psi. This means that CN-705 is 

ideal for use in lightwe ight metal assemblies, where low bolt 

ing pressure S are necessar®ry 

The secret of Accopac s great sealability lies in its mam 

facture. It's made by a special beater-saturation process that 

locks cellulose fibers and springy cork particles Ima non 

extractable nitrile latex binder. This produces a material with 

both high compressibility and exce Ile nt “ki kbac k 

| Because its binder is non-extractable, CN-705 will never 
; she . shrink or dry out—in storage or on the 

L - nae — — flange. It keeps a tight seal even in al 

LOAD-COMPRESSION CURVE SHOWS high ternately wet and dry applications 


compressibility of Armstrong CN-705 Accopac, This For more facts about CN-705 Ac« opac 





compressibility allows gaskets to seal under light write Armstrong Cork Company 7012 


bolt pressures normally available with light flanges Irvin Street, Lancaster, Pennsylvania 


(Armstrong ACCOPAC 


. used wherever perfarmance counts 





Six Reasons Why Veelos Adjustable V-Belts 


Are Better For Your Drives! 


EACH VEELOS LINK IS IDENTICAL IN 

WEIGHT AND SIZE. INSURES 

SMOOTH, FULL-POWER we 

DRIVE. : : LEE 2 
~”- 

DENSE AREAS 

IN ORDINARY BELTS 

CAUSE VIBRATION 

MACHINE WEAR 


I. Balanced construction of Veelos Belts assures 
you faster, cleaner work, less rejects . . . less bearing wear. 
Each link and stud is identical in size and weight. Ordinary 
belts have varying spots of density which cause excess 
vibration—chatter marks, machine wear. 


260% MORE SURFACE AREA. 
VEELOS RUNS COOL, BELTS 
LAST LONGER. 4 


Lh an " AIR LOCKED OUT. 
<7 REGULAR BELT HEATS UP- 
-_ WEARS FASTER. 

3. Cooler running—long life! Veelos breathes! 

Constant circulation of air keeps Veelos running smooth. 

Regular V-belts have no chance to cool, heat builds up from 

the inside . . . causes slippage, wastes power, heats bearings, 
reduces belt life. 


EACH VEELOS BELT CAN BE 
ADJUSTED - NO NEED FOR 


es ¢ 
NO DOWN-TIME. VEELOS 
FITS ANY DRIVE - WITHOUT 
DISMANTLING. 
5. Simple installation “knocks out” down-time! 
Saves up to 50% installation time on outboard bearing 
drives, more when belt length isn't in stock. No resetting, 
tilting or moving motors. Veelos can be made any length, 
can be changed by adding or removing links. 
——e aaa ED 


TYPES —FOR ALL DRIVES © 


L 


waa COATED 
For wet or 
oily drives 


For general For oily and 
service hot drives 


For all sizes and types of drives. Double -V available for serpentine drives. 
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EXPENSIVE MATCHED SETS. 


STATIC-CONDUCTING 
For explosive 
atmosphere 


STROBE LIGHT PIN-POINTS 
CAUSE OF 
COSTLY 


MEASURES VIBRATION 
DOWN TO2 _, Ga 
MILLIONTHS 

OF AN INCH. 

COMPARES THE 
DIFFERENCE, 

YOUR ENDLESS 

BELTS- AGAINST 

VEELOS. 


YOU CAN SEE 
IT- MEASURE iIT- 
ELIMINATE IT. 
less vibration! With 


} 


2. Electronic proof up to 99 
a vibration analyzer, you see, on your own mat 
Veelos belts decrease vibration up to 90% over any belt 
This amazing Veelos test pin-points the 


une, how 


you re now using 


belt that has “invisible shakes.” 


POINT 
CONTACT 


POWERLESS POINT 
CONTACT OF ORDINARY 
V-BELT. BULGES, SLiPs, 
CAUSES UNEVEN 
SHEAVE WEAR. 


PERFECT VEELOS FIT. 
EXTRA THICKNESS AND 
MACHINE-CUT SIDES PREVENT 
BOTTOMING. MEAN 
CONSTANT POWER. 

4. Greater flexibility reduces slippage! Sectional 
construction, beveled links allow greater flexibility, longer 
belt life. Each link moves around sheave independently 
and maintains full contact, constantly. Full area contact 


allows shorter centers, smaller sheaves. 


MEASURE VEELOS 
1" SHORT PER FOOT 
AND FORCE ON 
DRIVE BY ROLLING 
IT WON'T STRETCH. 


G. Veelos won’t stretch any more than ordinary 
endless V-belts when it is properly installed. Remember 
measure Veelos 1" short per foot and roll on drive as tightly 
as possible. With the first few revolutions Veelos studs ac- 
cept a permanent set into the sections they connect. 


Write for free Veelos Data Book or 
Veelos Vibration Demonstration to: 


seal MANHEIM 


INK V-BELT 


Manufacturing & Belting Co. 
407 Stiegel St., Manheim, Pa. 


Known as Veelink 
outside U.S.A. 


“Industrial Belt 
Specialists Since 1911”’ 


© M.M.& 8B. Co. 1956 
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Now! Design Automatic Lubrication into your largest machines! 


ne 


ALEMITE 
OIL-MIST 


AUTOMATIC 
LUBRICATION MODELS 


Greater capacity ... greater coverage... 
greater savings! Now the largest machine 

can have , timesaving Alemite 
Oil-Mist These 


new models offer greater capacity for lubricat- 


moneysaving 


Automatic Lubrication! two 


ing up to 300 and 500 bearing inches! They are 
the same type of famous Alemite Oil-Mist sys- 
tems already proved on countless machines in 
all types of industry 

Alemite Oil-Mist Lubricators atomize oil in- 


8 Advantages of the ALE 


1. Continuous Lubrication—Con- 
stantly deposits fresh, clean film of 
l on all surfaces of all bearings 


only 
Eliminates 


picks up 
it needs 
in 
the system tures—Acts as 
Car I 


yperation of ma 


2. Fully Automatic Lubrication 
and stop with « 
switch 


tart as 20° F 


chine 
3. Elimination of Guesswork —No 
»verlooked, nor 
Every bearing 


can be stocked, handled, 


ibr 


bearing 


over] icated! 6. Elimination of 


as much 


4. Reduction of ny Tempere- to Of 
be arir cool } can 
ywer bearing ten seal ires as mucl es } 


5. Reduction of Types of Oil 
duces number of oils 
and applied 


for 
lubrication 
of 300 and 500 
bearing inches! 


to n and distribute it 


thre ugh 
types of lubricated mechani 
ars lides 


Amazingly 


automatic 


and plain bearin 


pe 


Cams and roller Ss 


sim 
Ale: 


and uncertainties of 


ous and fully 


eliminates the waste 


“human element” in lubrication 


Design more efficient, more econon 


iical, fool 


into your ma- 


proof automatic lubricat‘on 
chines. Mail coupon below for full details! 


MITE OIL- mist Syewes 


l-Mist a aring the 


my 


ate 


‘ 


waste lubri while 


Pr 

7. Extension of Soaring Life— Mul 
-iplies Dearing Life many time te 
f achine be ng 


m 400 to 7 ho 


grinding I 
00 hours! 


extended fr 


Re 


must be 


that 8. Less Oil Consumption — ab 
the 


lubrication method! 


amount const 


Downtime-—All 


Alemite Oil-Mist Lubricates ALL Types of Mechanisms | 


« 


@ € 
ALEMITE 


OIL-MIST 


STEWART 
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WA DER) 
A Product of STEWART-WARNER ae a 


!  Alemite Division of Stewart-Warner, Dept. T-126 
1850 Diversey Parkway, Chicago 14, Illinois 
() Please send me a FREE copy of your new 
and complete Alemite Oil-Mist catalog. 
() Please have your Alemite Lubrication 
Representative arrange o no-obligation 
demonstration. 


i ge 


My Nome ___. 











OPTIONAL FRAME MOUNTINGS 
There's no need to change product design 
to use new NEMA frame sizes. A. O. Smith 
gives you frame mountings drilled to old 
and new specifications, 


DRIP-PROOF CONSTRUCTION 
Motor can be mounted in any position... 
drip-proof thru 360° cycle... simply ro- 
tate end brackets. No foreign matter can 
enter vent holes, 


PRE-LUBRICATED BEARINGS 
Shielded bearings assure protection 
against over greasing . . . provide even 
load distribution under all working 
conditions . . . quiet operating. 
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A. 0. Smith integral hp motors 


Saves space...speeds motor installation... 


convenient design for easy connection of leads 


| ret one example of the many exclusive fea- Produced by one of America’s great industrial 
tures you get with A. O. Smith integral hp concerns, these motors are backed by a national 
motors is the full-rotating conduit box. This network of 270 strategically located factory serv- 
advance design permits you to connect terminal ice stations. There’s one near you — ready to pro- 
leads from any angle without re-positioning the vide 24-hour service on all parts and service orders. 
motor once it’s installed. 
The conduit box may be rotated through a full 
360° by simply removing the cover and loosening 
three screws. And a special gasket is used to seal- 
out the moisture...no chance for corrosion, a 
major cause of power failure. For more information on A. O. Smith 
It’s good business to specify A. O. Smith inte- integral hp motors, write for new Bul- 
grals, because you get motors that are application- letin No. EM156. 
engineered to match the performance and quality 
of your product. You can say goodbye to the 
problem of adapting your product to the design 
limitations of conventional motors. 
And remember — for your design or speed re- Through research ... @ better way 
quirements, there’s an A. O. Smith integral hp 
motor available to power your products. Integrals 
are built in single-phase (1-7'2 hp) and poly- 
phase (1-150 hp) ...in various speeds and fre- e . 
quencies . . . choice of frame mountings for either GEA 2s 
old or new NEMA dimensions...C and D flanges ELECTRIC MOTOR DIVISION 
as required. TIPP CITY, OHIO 


Internationa! Division: Milwaukee 1 


SEALED STARTING SV/ITCH DYNAMICALLY-BALANCED ROTOR CONTROLLED THRU-VENTILATION 
AND ACTUATOR Assures continuous, vibrotionless, trouble- Cooling system designed for high-volume, 
Exclusive development . . . totally-enclosed free performance and maintains long bear- low velocity air for maximum heat trans- 
in end frame. No need to remove motor ing life. Indestructible laminations are fer. Temperature held to absolute minimum, 
from line for switch service. high-quality silicon steel, assuring longer insulation life, 
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NATCO ENGINEERS 


DURING MACHINING 
WITH 


STRESSPROOF™ 


SEVERELY COLD-WORKED, FURNACE-TREATED 
STEEL BARS 


The Lead Screw Tapper Spindles 

of this Natco Three-way Raisteneer required 

machining operatigns hard to combine without 

serious distortion. ~ - 
The front end of each spindle had to be machined Nl * “+ 

as a taper socket for collet application. When the driving — 7 


keyway and the tool knockout elongated-splined-holes were > iy 
) 





. 


Be 


e 
ie 
s 
' 
: 
: 


machined, distortion caused out-of-round taper holes which 
would not receive the collet correctly. 


The rear end of each spindle had to be machined as a 


driving spline shaft which slides under load. Since the _, . 
diameter of the spline is relatively small in proportion to é =~ ' 
the shaft length, any attempt to heat treat caused distortion ae » 74 
hard to correct by straightening. ‘ow 
And at the center of each spindle, an accurate lead screw 
had to be machined by a thread grinding operation. It was National Automatic Tool Co. has for 


found that the finish was much more easily obtained when many years used STRESSPROOF 
STRESSPROOF was used. in the manufacture of important op- 


erating parts for this Three-way Hole- 
STRESSPROOF eliminated both the problem of the out- tapper, as well as for other Natco 
of-round taper holes on the front of each spindle . . and high-speed machine tools. 

the distortion of the driving-spline-shaft. 


STRESSPROOF makes a better part at a lower cost. 





WRITE TODAY FOR 

Helpful Data 
Bulletin No. 15 

AVAILABLE FROM LEADING STEEL “Improve Quality 


DISTRIBUTORS COAST-TO-COAST ; —Cut Costs” 


a STEEL CO. 


1430 150th Street, Hammond, Indiana 
MANUFACTURERS OF AMERICA’S MOST COMPLETE LINE OF QUALITY COLD-FINISHED STEEL BARS 
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Perspectives 





IN DESIGN AND DEVELOPMENT 


SCIENTIFIC PERSONNEL It was only back in the thirties that people would point to a govern- 
IN GOVERNMENT ment scientist or engineer and say, “Is he smart enough to work for the 
government?” About the same time government research laboratories were 
getting 90 per cent of the top ten per cent of a college graduating class. 

Times have changed. With the great demand for such qualified scien- 
tists, and the salaries to go along with them, the government is having 
a hard time getting its quota of men. The 90 per cent figure mentioned 
above is no longer true. And, what is most disturbing to the authorities 
is the loss of some of its better men—older men who would be expected 
to remain loyal to their jobs. Significantly, these men are not leaving 
for a slight salary increase. They are leaving for a whopping 50 to 
100 per cent increase over their present governnient salary. Many of 
these men are reluctant to break the ties of 15-20 years or more of 
friendship, but insistent demands by private industry, plus the feeling 
that in fairness to their families they could not turn down such fabulous 
salary offers, the men finally accept. 


WHY THE LOSS? Why the loss of these good men? As one government laboratory direc- 
tor admitted, “The government is buying its own professional murder. 
Private research groups are offering our people much higher salaries 
because of the big government contracts their companies get. The increase 
of funds for the ballistics missile work caused this research manpower 
problem, Companies are building laboratories all over the place; and 
where do they expect to get the people to operate them?—government 
labs of course. The situation will get worse before it gets better. Govern- 
ment laboratories must exist so that there will be a group working in a 
specialized field in case of an emergency. Certainly industry could not 
do this in peacetime and expect to make a profit.” 

WHAT'S BEING DONE The government scientific manpower problem is recognized in the high 
levels of the Department of Defense, and progress has been made to put 
such government personnel on a competitive basis, salarywise, with indus- 
try. The heart of the problem is the inflexible civil service system, whose 
classification system is the chief bugaboo. For example, up to last August 
a college graduate with a bachelor’s degree in science or engineering could 
get a job in one of the government laboratories earning $4035, and starting 
in the GS-5 classification. One year later he would be advanced to GS-7, 
earning $4455. (Professional positions begin at GS (General Schedule) -5, 
and are progressed to GS-7 to GS-7, and to GS 11. Then, advance is by 

single grades.) A year later, he would reach GS-9 and about $5,000. 
The new pay scale which went into effect in August requires each govern- 
ment laboratory to have an intensive training program for its employees 
in order that they may qualify for the stepped-up GS classification salary 
(Continued on page 131) 
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Big News in Stereo Viewers 


Chicago Molded uses phenolic of top dimensional stability 


The new, prestige-building 

Realist Stereo Viewer 

at the left is now being 

offered by the David White 

Company of Milwaukee, Wisconsin. 

It features: optional power for illumination — either 

from a light socket or battery; knob-easy brightness 

control; a new focusing adjuster; a thumb wheel inter- 

ocular adjuster that permits each viewer to set the 
proper distance between eyes. 

The viewer is making big news in plastics, too! 
The eleven parts you see above are all custom molded. 
For top dimensional stability so vital in precision 
optical equipment, Chicago Molded has used an im- 
proved, compression molded phenolic that is highly 


impact resistant. For sales appeal and quick product 
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identification six parts are a sprightly green polysty- 
rene. For production economy, all six have been injec- 
tion molded at one time in a six-cavity mold. 

Whatever your new product needs, you'll find it 
pays to call in Chicago Molded. CMPC engineers keep 
abreast of developments in plastics to help you make 
your product more saleable, yet less costly. That's why 
60% of our business comes from firms we've served 
for over 15 years 

Write today for a free subscription to Plastics Pro- 
gress, Chicago Molded’s data packed magazine on up- 


to-date developments in plastics 


CHICAGO MOLDED PRODUCTS CORP. 


1032 North Kolmar Avenue, Chicago 51, Illinois 
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Perspectives 


THEY LEAVE 
THEN RETURN 


WHY MANY STAY WITH 
GOVERNMENT WORK 


advance schedule, At the U. S. Naval Ordnance Laboratory, for example, 
the same college graduate with a bachelor’s degree starts in GS-5 at $4480. 
In one year he is advanced to GS-9 and $6115, a salary boost of $1635. 
One year to 14 months later, he is advanced to GS-11 and $7035. The 
next increase to GS-12 and about $7800 takes a year and a half, and from 
GS-12 to GS-13 and $8990 about 2} years. 

It can be seen that within the first four to five years of employment, 
the employee’s rate of advancement in government work is competitive 
with his counterpart in industry. Here the government curve starts to 
flatten out while the industry curve goes on up. The GS grades go up to 
a top of GS-18 which pays $16,000. The Technical Director at the Naval 
Ordnance Laboratory, the highest civilian position in the establishment, 
is worth only $15,000 under the classification system. For this he supervises 
close to 3,000 employees and administers $35-million worth of research. 

As one goes higher in such government work there are fewer jobs 
available to command salaries of $15-16,000. The National Bureau of 
Standards lost an excellent prospect because he knew of the “ceiling” at 
the Division Chief level which pays $12,500. To go higher would mean 
becoming an Associate Director of NBS, and there are only four of these. 


Of the people who did leave government work, many did so because they 
did not want the administrative work, and details. They found that they 
could get a higher salary in industry working at the bench. The Naval 
Ordnance Lab rectified this with a double line of advancement. Now 
a person can get up to GS-14 and $11,395 doing strictly technical work. 

Of those who leave government work to go to industry, many return 
realizing that they made a mistake. One said that he found utter confusion 
in private industry. Another said that he had nothing to do; the company 
wanted him around in case something did come up. Another said that while 
he was getting the same salary in strictly technical work, he was not able 
to have the same voice in management that he had at NOL. Finally, many 
were used to the freedom in a government research laboratory which per- 
mitted them to work on any project they desired with the excellent lab 
facilities. 


Using the overworked phrase, “Money isn’t everything,” actually well 
describes the sentiment of a number of people who are happy with their 
government job. The Diamond Ordnance Fuse Laboratory formerly with 
the National Bureau of Standards, but now under the Army's Bureau of 
Ordnance, is presently conducting a study which will permit them to pre- 
dict the turnover they will get. One of the questionaires sought to deter- 
mine the attitude of its employees to their work. Most prominent answers 
were: (1) People in the GS-5 classification felt strongly about devotion to 
country and that they were doing something to preserve the American 
way of life; (2) a sense of competitiveness between Diamond Ordnance 
Fuse Lab and any other lab; (3) at the GS-12 level the employee feels that 
he is part of the management team and is motivated the same as the person 
in GS-5. This loyalty factor was found to exist in the Navy as well. 
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STEEL JAWS THAT NEVER RELAX 
fasten a fastener in place 


Alligator jaws have nothing on Tinnerman “U” 
and “J” type fasteners in gripping power. These 
fasteners press easily into locked-on position 
over panel edge or center panel locations. Yet 
they provide positive self-retention, ending the 
need for welding, staking or other secondary 
fastening devices. They are ideally suited for 
blind assembly or hard-to-reach locations. 
When combined with the familiar Tinnerman 
SpeeD Nut, this unique fastening principle pro- 
vides a one-piece, self-locking, self-retaining 
fastener that is fast and easy to apply. The “U” 


TINNERMAN 


“ 


or “J” feature can be combined with wire and 
tube retainers, latches, catches and a host of 
other fastening requirements to save time, 
material and production costs. 

Find out about these and more than 8,000 
other types of Speep Nut brand fasteners now 
serving industry all around the world. They can 
make important savings for you, can also simplify 
your assemblies. See your Tinnerman represent- 
ative soon or write to us. Tinnerman Products, 
Inc., Box 6688, Dept. 12, Cleveland 1, Ohio. 


FASTEST THING IN FASTENINGS 


— 
Assembly costs on this sheet - metal skylight 
frame are reduced 66% by Tinnerman “U” 
type Speep Nuts 


Greater flexibility for control equipment 
enclosures is provided by self-retaining “J” 
type Speep Nuts at 30% less production cost 


~ to 
type 


Gas range assembly costs are reduced 2! 
50% by using Tinnerman “U” and “. 
Speep Nuts 

3 = 
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PRODUCT ENGINEERING 


Second Annual Get-Together 


IN MAY 1956, at Philadelphia, thousands of design engineers ind executive 
attended the first “Design Engineering Show and Conference” ever held. It wa 
of great interest and inspiration. More than 600 were at the conference session 
held the first day. The audience at the second session was more than 800. ‘The 
Machine Design Division of the American Society of Mechanical Engin 
sponsored the program. More than 1300 registered for the four conferenc 
sessions. It was a huge success. 

Next May 20 to 23 inclusive the “Second Design Engineering Show and (¢ 
ference” will be held at the Coliseum in New York City As at Philadelphia, 
the show managers will be Clapp & Poliak, the sponsors of the conference will 
be the Machine Design Division of the A.S.M.E., and the papers committee will 
be the chief editors of the four leading design publications 

Some progress has already been made in formulating the program Under the 
leadership of George Habach, who was appointed Chairman of the A.S.M.E 
Machine Design committee and Charles Marks, Chairman of the New York 
Metropolitan Section of the Machine Design Division, a number of social events 
have already been planned, including a dinner. Numerous entertainment suites 
at various hotels will welcome design engineers. There will be many opportunities 
for “get-togethers” and to make new friends and acquaintances 

Unquestionably, at this Design Show and Conference there will be the biggest 
gathering of design executives and engineers ever held. Already more than 300 
exhibitors have contracted for space. On that basis, it is estimated that more 
than 2000 engineers will be registered for the conference sessions and the total 
attendance at the show will be more than 20,000. No other event offers such a 
splendid opportunity for developing professional interests and contacts in the design 
field. And likewise, no other show offers the opportunity of seeing and learning 
so much in so little time about the materials and components that the designer 


must specify in his bills of materials. 


dongs /- Gadntec fe 
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Colored Finis 


COP 


A. I. 


HEIM — Research Engineer 


Copper & Brass Research Association 


Natural finishes on copper and copper alloys obtainable 


through combinations of 


chemical 


conversion and 


mechanical treatment of surface; effect of alloy, coloring 


solutions and treatments; mill produced surfaces, bulk 


finishing and bright dipping; polishing and buffing. 


Copper is the only metal (ex- 


cept gold) having a rich 


nat- 


ural color; all other metals are 
Also 


copper base 


some 


shade of gray natural finishes 


on copper and alloys 


offer an unusual range of attractive 


surfaces, either in the 


color of the 


metal itself, or 


through mechanical 


or chemical treatment of the surface 


The term “finish” as used here con 


cerns solid copper-base alloys in their 


natural color excluding coatings of 


other materials such as plated metals 


or paint 


In dry air a protective film of 


cuprous oxide, also copper colored 


forms on the surface of pure copper 


in moist air a “patina” or blue-green 


basic sulfate chemical con- 


forms, or 


version methods may be used on 


copper or copper! base alloys to de- 


velop a variety of blue, black, gold 


green and brown shades. When alloyed 


with zinc, tin or nickel, the 


Color 


ranges from copper’s characteristic 


red-orange to a tinted gray or silvery 


white. Grain size, fabricating method 


and mechanical surface treatments 


polishing, buffing and vapor blasting 


Produ 


also affect the finished color. Com- 
binations of alloy and mechanical and 
chemical treatments thus provide an 
unusual range of natural color finishes 
for copper 

alloy” as defined by the 


Brass Research 
tion contains not more than 99.2 per 


A “coppel 


Copper & 


Associa 


cent but not less than 40 per cent of 


copper! as long as the content of 


copper exceeds any other constituent) 


brass is defined as in 


Historical 


alloy of copper and zinc; bronze as 


copper plus tin. In modern termi 


nology, however, brass is considered 


o be any copper base alloy in which 


zinc 1s the major alloying element 
even if small quantities of other ele 
ments are also present 


Alloys 


definition sometimes have names that 


that are “brasses” by this 


include “bronze.” such as commercial 


bronze (90 per cent Cu, 10 per cent 


Zn) because they resemble traditional 


bronzes in color or because of long 


usage. True bronzes, containing tin, 


are today called phosphor bronzes 


since phosphorus is added to the melt 


1s a deoxidant The term “bronze” 


has also been extended to 


tain other alloy systems 


principal alloying element 


tin nor zinc such iS iluminum 


bronze 


ing stlicon bronze 


Colored Coatings 
by Surface Conversion 
finishes 


co ored 


A wide ! re Ol 


may be produced on copper-base al 


conversion methods 


by surtacc 


that are mainly chemical 


The metal at the surface ts converted 


into a protective film or coating 


usually an oxide, sulfide or other con 
pound of the meta involved Ol i 
compound Ss precipitated which 
forms a surtace film 
Colored coatings on coppe 

produced 


? 
Aging 


i) he 
irtificially 
CuUse react ol 
in combination with morsture 


| 


’ } it 7 
to produce oxides or Dasic sulfates o1 


copper However! oatings artific 


produced, such as shown in Fig. | 
uniform 


offer 


than natur 


on the more 
thicker 


wider 


next pag ire 
more t { and 
range ol colors 
film 

Where chemically colored alloys are 
used, only a thin layer of chemica 
compound on the base metal ts pro 


And 


character 


duced at the surface hecaus 


this layer is so thin, the 


the finish immediately under it ma‘ 


show through clearly smooth 
lustrous if the metal was origina 
matte if the met 


po ished; dull | 





Fig. 1—Color effects obtained by surface treatment on brass. medium oxidized (statuary) on Muntz metal; dark gold, lacquered 


Left to right: verde finishes on red brass, 85 per cent; dark and = and natural finish on Muntz metal, polished and lacquered 


Cc 


Fig. 2—Dark finishes on red brass (see formulas in text). Black (D) is produced by copper carbonate and ammonium 
(A) Light brown produced by copper sulfate with potassium hydroxide. Several other shades of brown (E, F and G) are 
chlorate; for a darker shade (B) a “liquid sulfur” dip is added. obtained by copper sulfate solutions to which nickel tartarate 
Deep blue (C) from sodium thiosulfate and lead acetate. or ferrous sulfate and acetic acid are added 





OLD ENGLISH’ FINISH 


PATINA 


Coloring Brass 


VERDE FINISHES 
BROWN 





This is used with a brush. If desired 


aS an immersion solution use twice 


the volume of water 
Copper nitrate 
Ammonium chloride 
Copper acetate 


Water 


Copper nitrate 

Ammonium chloride 4 
Acetic acid 4 
Chromic acid ] 
Water 1 


Apply with a brush and let 


lightly 


dry. If finish is not even, brush again 


with the solution and let dry 


Coloring Copper 


4 wide range of colors can also 


be produced on pure copper 


LIGHT TO DARK BROWN 
Alkaline cleaning baths are frequently 
used for producing various shades of 
brown Repeated 


immersions and 


cratch brushing are necessary to ob 


Both 


composition of 


tain desired tones the concen 


tration and solution 


are important Usually solutions 


strong in caustic soda are used. Brown 


effects can also be obtained on 


the 


color 


most of standard copper alloys 


by this method. Two solutions giving 


i range of brown colors are 


1 Copper sulfate 5! oz 
Potassium chloride 2°4 oz 
Water 
Temperature 

Brush 


brush 


1 gal 
140 F 


wet with a fine brass wire 


repeat operations if necessary 


Copper sulfate 
Potassium chl 
Water 


Temperature 


rate 
1 gal 
170 F 
Scratch brush wet; repeat coloring op- 


erations if finish is uneven 


BROWN TO BLACK 


shade of 


Depth and 
color, with the following so 
lution, depends upon time of immer 


sion 


Potassium sulfide 

Aqua ammonia 
Water 1 gal 
Temperature 70-80 F 


Zz 


Dry 


wire brush 


ind scratch brush with fine brass 


BLACK—Scratch 


immerse in the 


brush wet, and 
following solution unil 


a unitorm black color is obtained 


trioxide 
Hydrochloric 


Arsen 4 oz 


8 oz 


conc 


138 


Sulfuric acid 
Water 
Temperature 


lg al 
180 F 


For bright-dipped or polished sur- 


mnMta 


faces a deep black 


COIOI ( 


without brushing by 


Ammonium hydrosulfite 
Potassium sulfide 
Water 
Temperature 
Many 


coppe! 


COIOrs yroduced 


of the 


and copper alloys are not 


yermanent or light-fast rally 
I i 


considered good practice protect 


these finishes with a clear organic 


coating such as lacquer shellac 


Mill-Produced Surfaces 


\ desired surface effect can often 


be obtained simply and at low 


cost 


by specifying a standard mill shape 


For example, if the part can be sawed 


from a hexagonal solid rod or ex 


truded shape. no further surface treat 


ment, other than polishing, may be 


needed. Typical mill shapes include 


rounds, hexagons, rectangular, ov 


shapes 


or special drawn or extruded | 


Where 


quently worked, as in s 


the part is to be 


pinning or 


forming, the composition and temper 


can be adjusted to 


ductility the coppe! 


But, in general py 


zine alloys are easily worked and de 


Signs produced on them are sharp 


Embossed and patterned metal sur 


sheet coppel base 


are supplied by brass mills in 


a wide variety of designs in stock 


patterns on a range of brasses and 


bronzes, and some nickel silvers. Fur 


nished in the form of flat 


rolls, metal thickness var 


0.010 to 0.064 In 
Standard 


simulated 


depending on 


tern embossings include 


hammer marks 


conc ive Ol 
smal diamonds 


bark 


wavy 


convex ‘ zc 8 0OOT 


stripes arabesque corrugated 


Oak leaves, moire lines, basket 


weaves, herringbone, shells, starts 


pebble effects. Unusual designs can 


be made to special order 


Grain size of the material has an 


important inffuence on the final ap- 
pearance and the finishing operations 


to use. During annealing, the grains 


increase in size: a low annealing tem- 


perature or short annealing time w 


yield a small grain size—in the order 


of 0.015 mm; a high temperature or 


longer annealing time will increase 


grain size to 0.090 mm or larger. The 


ned 


ing 
having 
size W | 


when 


t 


move A rain 


would 


volumes of 


two or 


oughening wi 


yNsiVve 


ipplication 


metal and fi tion method 


I Or 


greater 


used example. sheet br 


than 0.050 
show an ( 

deep drawn 
requ 
finishing oper 
size ¢ 


require less finist 


Bulk Finishing 


To produce a bright finish on larg 
copper and bri 


more processes ma 


Table I 


and Pickling Solutions 


Bright Dipping 





Bright Dip 





B-1 


B-2 


Cc 


id 
Nitric acid 
Water 
Hydrochloric acid 


Temperatures 


Nitric acid 
Water 


Nitric 
Sulfur 
W ate T 


Sulfur ( iC d 
Sodium dichr« 
Water 


Temperature 


mate 





Matte Dip 


Sulfuric 
Nitric ac 
Zinc 


zine 


oxide or 
sulfate 


Temperature 


Hydrochloric 
40 deg ferric 


chloride sol 





Polishing 





Water 
Chromic acid 12 
Sodium dichromate 37.5 parts 
Acetic aci 12 
Sulfuric 


00 part 
100 parts 


5 parts 


> parts 


10 parts 





Pix kling 





Sulfuric acid 
1.84 spec gr 

Water 

Temperature 


Sulfuric acid 
Ferri 
Water 
Temperature 


sulfate 


140 F 
175 F 


Low copper alloys: 120 


High copper alloys: 140 





2) 





Fig. 3 — Four textured 
surfaces each on copper 
and brass—representatiy ¢ 
of the variety of surface 
patterns obtainable. 
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first, to conditi urta I neultra oup, cream of tarte 
second to giv the finished ap equivalent, and soap bark. For 
pearance A finish on copper-base volume of work, two volumes « 


alloys entirely satisfactory for many polishing balls or other shapes 

purposes Can sometimes be obtained by in. dia are used Barrels are 

mechanical cleaning, ball burnishing with water to within a few inches of 

or other simple abrading operations the cover, and 2 oz of soap added for maining o1 

Methods in common usage include each gallon of water. The work i by dipping 
Barrel Finishing or Tumbling. dried in a horizontal barrel contain sodium cvyat 

Small size castings, forgings, stamp ing sawdust mixed with a safety solv thoroughly 

ings and drawn or upset parts may ent. For best results work should be Caution: 

be finished in rotating or tilting barrels deburred and bright dipped  betore toxic and 

partially filled with abrasive material >urnishing Where 


Bright Dipping. Bright dipping of “'sfactory 


copper and brass makes the metal sur (C) » Hess CXPens 


such as powdered pumice, sharp sand 
iron slugs, or steel balls, together with 


caustic soda flakes, sodium cyanide’ face brighter but does not remove Yenient to use 


* t y «ne is «(CD ) ; ; - 
and water. Rotating speed is 20-61 mechanical imperfections. It is often latte Dipping. lo produce 


, » vl ms ir ’ 
rpm This method provides in ex used to prepare a surface for ater matte finish on copper and . 


. > ‘ » tor . “nr i} o 
cellent surface tor subsequent buffing finishing treatments, and usually con after bright dipping, rinse thorou 


| o } : “| " 
or polishing but is not well suited sists of sulfuric acid and nitric acid then dip in a weak solution of sod 
_| | aie . = . , , 
for relatively tragile articles deep de in varying proportions plus a small cvanide, rinse again, and dr 


pressions or high projections interfere quantity of water and hydrochloric oughly. The work is then dippe¢ 


with the process acid. A typical formula is given in the solution given in formu 
Ball Burnishing. This refinement (A), Table I. An excess of hydro Work should be kept 

of barrel tumbling produces the high chloric acid in this solution may tend 

est luster that can be obtained on small to cause spots to appear on brass. To 

objects by bulk finishing methods counteract this, a solution of sodium 

Work is rotated in horizontal or chloride sometimes replaces hydro ist be kept 

oblique barrels at about 30 rpm for chloric acid in this formula, or wood = concentration 

6 to 48 hr. depending on degree of soot and activated carbon may _ be coarsen the 


luster desired Tumbling material ts added sulf 


bUTIC 





© 


4—Natural 
Forged sit 


color of representative copper alloy parts. 
drain is 60 Cu, 38 Zn, 2 Pb, selected for good 
forging properties 
pickle and used w 


ive color; finished by a weak acid 
Lamp bases with rolled Left, d 
bright-dipped to bring out the color; right, fine g 
colored by buffing with rouge. 


xidized copper 
n 70-30 brass 


Forged brass valve body bright dipped in heavier acid con- 


centration to produce a more reflective surface; brightness is 


also affected by the forging temperature. 


140 


» 


ieee and 


Clock Alloy 


selected for good cold working as well as for a natural golden 


bezel stamped from red brass sheet. was 
color; finish obtained by bright dipping, with paint applied and 
wiped off; after drying the bezel was polished and wire brushed 
to a satin finish and lacquered. 

Copper forging for transformer terminal (shown at lower 
left) was tumbled and then sand blasted to accentuate the deep 
color of pure copper. 

Brazed copper terminals before and after bright dipping to 


restore the natural copper color. 





Electrolytic Polishing 


Grinding, Polishing 
and Buffing 


Brushing. \W 


| | 
‘ | S. Pat N 
Acid Pickling. P 


Grinding. 


] \ 
Polishing. 


Natural Copper 
Alloy Colors 


Blast or Vapor Cleaning. . Buffing. | 





Table 1l—Compositions for Color Matching Copper Alloys 





Rich Bronze—If a warm, bronze color is specified, commer shapes, bars or sheet A casting 


cial bronze (90 Cu, 10 Zn) can be used for wrought parts. In of 64.5 per cer 


drawn shapes and sheet parts formed from this alloy cent lead, and 


t copper, 20 per 
general 5 per cent zinc 


Il match closely Mill shapes available include tube, bar , 


wi 
rods 


; Nhite Silve r part from sh 
stock, and drawn moldings However, if commercial bronze White or Silver—For parts made om . 


, an rth rawn o yl ap ! containing 
are extruded they will not match the color of drawn shapes in : d other dra r rolled shapes use = Hmeges 
commercial bronze If a cast component ts to be used, the 
For 


composition should be 86 per cent copper, 8 per cent zinc, 


§5.5-58.5 per t copper, 15 


extruded shapes 


per cent copper, | r cent 


4 per cent tin and 2 per cent lead 
per cent, balance inc A casting 


Red-Gold or Typical Bronze—Sheet and tubular shapes of §2-53 per cent copper, 20 per 
red brass (85 Cu, 15 Zn) will provide a satisfactory “typical” 4 per cent tin, 6-7 per cent lead 


golden bronze. Extruded shapes to match this color should be ; 
Yellow-White—Nickel-silver 65-10 (65 (¢ 


formed from a leaded brass containing nominally 55-58 per : 
f suitable for *ht shapes heet amless 
cent copper, 2 per cent lead, and the balance zinc Cast — if — = 
etc. Extruded parts to match can be fabricate 
> 


parts to match the extrusions should be 83 per cent copper : 3 

11 per cent zinc, 4.5 per cent tin and 1.5 per cent lead nickel-silver containing “33 per cent copper 
zinc, & nt nickel I cent 

Silvery Blue-White—When a brilliant silver color is required mixture approximate 

nt copper, 20 per cent nickel and coppe! 

per cent zinc may be specified for rolled, drawn « 


a special alloy of 75 per ce nt nicke 
© tubular lead 





golden color at 20 per cent, a brassy shades of silvery color. These coppe : ; 
i Effect of Fabricating 

r cent and a bright alloys contain different percentages of 

: La) Methods 

nickel and zinc, and sometimes small 


Allovs of the a | When several 


yellow at 30 pe 
yellow at 35 per cent 
At about 38 per cent zinc content amounts of lead 


however, a reversal of this behavior may have more nicke 


than Zi I part ire used 
place. Brass ceases to become more zinc than nickel. But 


a pane l ac l Starts ; s ) Cl 
S Zin IS 1d led ind tart NICK | idded to ppel 
j 


ist. Thus, Muntz influence on color are produced 


When nickel content is high, me 


to take on a red c 


metal (60 per cent Cu, 40 per cent t 


t e 
Zn) is best described as having a color is silvery white As the nicke 
golden-buff-red color component 1s reduced, the color be 


in alloys containing tin, such as comes less brilliant. When nicke 


manganese bronze or phosphor low, the alloy takes on a yellow 
bronze, the alloy color generally tends cast The nickel silver ser 
to become lighter in direct proportion not be confused with the 


to the amount of tin added The nickels, which are composed of copps 
copper-tin series (or tin-bronzes) ind nickel but no significan imo 


therefore range in color from copper of zinc 
red, through dark bronze. to light Except where special mect 
and physical properties inherent 


copper-tin alloys are required 


bronze as tin content is increased 


Zirx , 
Alloy per cent Color 


Satisfactory tor most 
be obtained by using 
Pure copper 0 Reddish-orange eee , Bina 
Gilding metal 5 Copper red tact brag os ; 
Commercial bronze Typical bronze bronze tones, and nick 


Red brass Reddish gol 


Low brass Yellow gold 


variations of silver-white 





Cartridge brass 3 Brassy yellow 
Yellow brass 3 Bright yellow 
Muntz metal . Golden to Acknowledgements 
bluff red 

Iwo silicon bronzes deserve special 
mention Ihe color of high-silicon 
bronze, which has a nominal silicon 
content of 3 per cent, ts approxi 
mately the same as a 5 per cent tin 
bronze The low-silicon bronze 
which has a nominal 1.5 per cent sili 
con, resembles pure copper in color 


The nickel silvers, although they 


contain no silver, do exhibit varying 


1+ 





Barium ferrite ceramic magnets pressed from powder. Unusually 
high coercive force makes them suitable for applications in which 
operating point and flux density of the magnet changes appreciably 
during use, such as in holding assemblies, magnet torque drives 
and generators Although Alnico V produces field energy over 
five times that of the ceramic magnet, potential energy of cerami 


magnet is substantially greater 


CERAMIC 
MAGNETS 


RICHARD A. SCHOLTEN 


Design and Apy Engines It 


STRENGTH OF PERM 
to be proporti nal 
of a permanent 

to its operating 


| 
resulted 


magnet 





NOMENCLATURI 


General Terms 


on Major De macnelt 


How barium ferrite magnets compare 
with Alnicos; how to utilize the high 
coercive force and potential energy ot 
ceramic magnets; holding, driving and 


generator applications 


e of th 
il than Al 


nagnet mater 





Table I—Comparison of Ceramic and Alnico Permanent Magnet Materials 





Materials Characteristics Typical Applications 


Barium ferrite Strong resistance to demagnetization where | Polarized transducers; TV focusing units; hold 
ceramic operating air gap varies. ing assemblies for toys, novelties, cabinet 
latches; synchronous drives. 


Cast Alnicos Highest energy of any commercial material Meters; speakers; radar magnetron magnets 
j separators; magnetos. 


Magnetically similar to Alnico III, but can be | Large magnets producing uniform field strength 
cast in larger sizes. over large area. 


Highest energy of non-oriented Alnicos; good | Small multi-pole generator and magneto rotors. 
for small sizes and shapes, difficult or im 
possible to properly orient. 


Only Alnico material with no Cobalt; non Small holding magnets in toys and novelties 
oriented; practical sizes limited 


Superior to non-oriented Alnicos when oper Generator rotors. 
ated at low flux density. 


High energy oriented material superior to | Generator and magneto rotors; holding magnets 
Alnico V when operated at low flux density; 
physically stronger than Alnico V. 


Sintered Alnicos Magnetic properties somewhat inferior to cast | Small holding magnets in toys, novelties, snap 
II, IV, V, VI Alnicos; physically stronger than cast Alnicos, | action switches; generator rotors 

superior appearance; can be held to closer 
tolerances without grinding; shapes and sizes 
limited. 











Table I]—Characteristics of Barium Ferrite Ceramic 
Permanent Magnets 





Material BaFe,,O;9; ceramic; hard and brittle; no 
critical ingredients 

Density. . 0.17 Ib/in® 

Resistivity 10* to 10’ ohm/cm? 


F abrication. Pressed from powder; can be ground to 
close tolerance. 


Application .... Mounting with adhesive recommended 
Magnetization . .20,000 amp turn/in. required 


Magnetic Induction 


Magnetizing Characteristics Superior in direction of pressing 
Resistance to Demagnetization. ..Exceptional; permits magnetizing before 
assembly without reducing magnetic energy; 
remains permanently fully magnetized with 
poles located as desired; demagnetized by 
heating to 450 C 
Magnetic Energies Efficient in short magnetic lengths, and Demagnetizing Force 
large magnetic areas 





Fig. 1—General demagnetization curves 





the Alnicos and barium ferrite ceramic magnets are com Useful Magnet Energy 
pared in Table ] 


Potential energy of a permanent magnet exists both in 

Barium ferrite ceramic magnets, characteristics of which the field and internally. ‘This internal energy is extracted 
are given in Table II, have a maximum energy product and replaced by the variation in demagnetizing forces 
of approximately 0.95 x 10° gauss-oersted per cm* com- occurring over an operating cycle, such as is indicated in 
pared to 5.25 x 10° for Alnico. Consequently, a given Fig.l. Assuming this magnet is used in a holding func 
volume of Alnico V can produce a field energy approxi tion, flux density B,, is a maximum when demagnetizing 


mately 5.25/0.95 or 5.5 times that of a ceramic magnet force H,, is zero at point k; this is approached when th 


ap) Ww ith 


resistance to demagnetizing influences, ceramic magnets a mild steel armature. As the magnet is pulled away from 


of the same volume. However, because of their strong magnet poles are in intimate contact (zero ai 
g gnet | 


can store more potential energy per unit weight than other the armature, flux density drops to minimum operating 
commercial magnetic materials flux B,, at point m. 
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hon 
magnet energy supplied in 
equal to 0.577 
tional 
tained by extending 
d,, which is at max potential energy. 


netization 
potential energy f1 


Product Engineering 


POTENTIAL ENERGY IN A MAGNET 


field can be de 


The 


rived, in in 


amount of energy in a magnetic 


Ib, from analysis of the magnetc 
the 


ot 


shown in 


field 


connected as 
The 
itself ; 


toroidal air-core solenoid 


accompanying circuit diagram magnetic 


such a toroid is confined within 


kinetic in 


energy entering the coil is stored 


potential energy. The 
of B and 
determining total kinetic 


this energy E in a 
A L can be obtained 
energy absorbed from the 
t 0 to that 
field reach a 
flowing 


value of 


flux density volume by 


time 


the switch is closed at time f t when 


flow and static Maximum 
Beyond 


further 


current magnetic 


value this time, current in the circuit 


does not increase stored magnetic energy but ts 
form of heat losses in the circuit resistance 
the 
solenoid is the 
Total stored potential 
ot 


since | 


wasted in the 
At 
kinetic 


any given instant after switch is closed, 


energy entering the product of 


and current 4, in watts 


from f wo tf i is 


voltage « 
the integral 


watt 


energy I input 


power e# with respect to ume, in sec; watt 


sec equals 8.85 in.lbs 


To solve Eq (1), e and i are evaluated in terms of given 


circuit quantities 


V d@/dt 10° 2 


Flux @ is equal to 6.45 A B; change in flux d@ is equal to 


Substituting in Eq (2) 
é 645 NAd ; 
The magnetizing or mmf force per unit length in the 
solenoid is Ni/L amp turns per in. Converting 
field strength or total magnetizing force H, in gilberts 
0.4nNi/2.54 L, and i is equal to 
torodial solenoid has an air core, 
1 and B is substituted for H 


units, 


per cm, is equal to 
LH/U4nN. The 
so permeability or B/H is 


> 54 


Therefore 
2.54 L B/4aeN 
Substituting the value of e from Eq (4) and i from Eq 
(5) into Eq (1) and evaluating the integral 
in a maenetic field is 


Potential energy stored 


field of a 


consequently, 
the field as 
field 





No. of turns A= oreo of magnetic 


field, in.@ PR = toto 
resistance 


Cu 


L=/ength 
of field, 


in 





Toroidal 
solenoid 


/ 0.577 « 10°* BA HL in. |b t 

When a permanent magnet produces an external field 
this feld mmf or HL, is equal to the mmf Hinkm of 
flux B,.A 


Enerey stored in a permane ni magnet field as 


; O.577 « 


or 


magnet therefore 


10 j { Hl 
Fig. 1 
per 


and is proportional to area omp in 
Field per cu 


material is 


energy produced m. oO manent maegnel 


E/A,jl 0.577 « 10°* B./ n. Ib (8 


w (lb/in.*) of 


Specific weight material is 


l (u /, so 
Field energy produced per lb of permanent magnet is 


E/w = (0 1O-* H,,.B, 


to 


Of a Magnet 


in 


had n. Ib/ib 


addition in external field, a 


an be 


In energy the permanent 


magnet also has internal energy shown that 


Internally stored energy is equal to 
} 0.577 « 10°* } 1/1 


as the 
point k of Fig. 1, and is 

1 when (B,—B,.) is the 
magnet is operated from 


where (B flux density 
net is operated from point m to 
proportional to area mkp of Fis 
in flux as the 

Eqs (7) and (10) 


Oo} 2 permanent magnet 1s 


1. m 


B..) is the change ir mag 


change density 


point m to &. Adding 
Total potential enerey 
Ev 0.5 


and is proportional to omk 





} 
il 


Total potentia 


0.577-10* 


energy in this mag rom 1 
H, LB, 


dk is linear, and potential energy at ] 


yf demagnetiza 
curve 


proportional to area omk. For a partial operating 


t 
going from point 


B, Aj. (H.. — H..’) L, 


Maximum available 


mr’ t 


and is pl 


10 


om’m 


the operating cycle from a p 


to area 


energ 


Specific values of maximum flux variation and demag 


force needed to obtain maximum deg 


m ceramic and Alnico magi 


Fig 2—Alnico V demagnetization curve. Points of 
maximum potential energy d2, and maximum practical 
potential energy 43 coincide. Colored area is propor 
tional to maximum potential energy. Portion of cer 
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Table Ll 


Energies of Ceramic and Alnico Magnets Compared 


magnet only, external demagnetizing forces must be present to obtain max potential energy 





Max 
Energy 


Max Energy 
Product Factors 


Maximum 
Potential 
Energy 


Flux Variations and 
Demagnetizing Force for 
Max Potential Energy 


Product 
Ba H ils 
gauss 
oerated 
10° By 
Kilogauss 


Magnet 
Materials 


Hui, 
oersted 


Required Flux Max de 
Variation, kilogauss 
force, 
Max, Hy 

B, oersted 


Per unit 
volume, Min, 
in.Ib /in. B 


per unit 
weight, 
in.Ib/Ib 


magnetizing 


Easily Utilized 
Potential Energy, 
No External 
Demagnetizing 
Forces 


Per unit 
volume 
in.Ib/in 


Per unit 
weight, | 
in.lb/Ib 
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Fig. 3—Barium ferrite ceramic magnet demagnet 


For normal use such as in holding 
magnet 
major demagnetization curve drawn in color. 


ization curve 
functions, is operated along portion of 

To 
utilize maximum potential energy, magnet is oper 
ated along minor curve from point ky on B 
to intersection of major and minor curves at dy in 
the third quadrant. Operation in the third quadrant 
is produced when a demagnetizing force stronger 
than the magnet forces flux through in a direction 
opposite normal 
flux 


axis 


Despite this, magnet 
when demagnetizing 


operation 
full 


returns to value 


force is removed 





~ 


Practical potential energy without 
external demagnetizing forcess 
8.5 in. /0/1b, or 1.45 in.lo/in3 











energy of 
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Table IV 


Approximate Relative Unit Cost of Unground 


Magnets in Quantity, for Applications With Small or 


Moderate Demagnetizing Forces 





Based on Unit 
Magnet Field Energy 
Material 
Magnet Weight, 


1 0 


Ceramic 


Alnicos 
Cast 

Vv 

I 

II 
Ill 
IV 
VI 


Sintered 
Il 
IV 
Vv 
VI 











Relative Magnet Cost 


Based on Unit Available 
Potential Energy 


Magnet Weight, Ib 
l 0.01 


0 








lable Ill. Data on 


utilized potential energ) 


listed in 
ind easily 
Alnico \ 


materials 


ind 
ex ept ceramic 
readily obtained by 


energy can be 


with or 


maximum 


magnets, 


without pole pieces) s 


energy products 


ire also included. For 


ill other commercial permanent magnet 


maximum potential 
designing the magnet 


) max demagnetizing 


force is due to its own demagnetizing field and occurs neat 


the maximum 
his type 


little or no external demagnetizing 


energ\ 
operation is obtained i 


other permanent magnet or an electromagnet 
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CERAMIC MAGNET HOLDING DESIGNS Relative costs per unit encrTgy product ol 


held energy f roul \ 
use some 0.5 oz magnet, approx 22x073 ; f | 
~ f 

I\ t 


< 


=<0.062 mild steel 








(om) (B) = Holding Applications 


senate > =< —0.065 ( 
mild steel 
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0.025 mild steel 


(C) 








0.075 0.100 
Air Gop, in 


designs for holding applications 
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| 
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Table V—Comparison of Alnico VI and Barium Ferrite 
Magnets in Generator Service 





Magnets Operated 
at Max Potential 
Energy 


Ceramic Magnet 
Operated at 
Alnico VI Max 
Potential Energy 


Al CoO 
VI | Ceramic 


Max operating flux 
density By, at H=0, 
gauss 


600 1,800 


Flux density By, at 
point of max poten 
tial energy, gauss 


600 


By + By 


Demagnetizing force 
H.. at max potential 
energy, oersted 


Rotor speed to utilize 
max potential energy, 325 5.35 « 10° 
rpm 














evaluating maximum current, short-circuit current 
against the characteristics of the magnet used, it is possi 
ble to obtain maximum potential energy by designing 
the magnet to operate between the points of maximum 
energy on the major loop d 


energy k, at the H 


Since the generator output voltage is proportional to 


ind minimum potential 
O axis. 


the rotor speed, determination of the rpm at which maxi 
mum potential rotor energy is developed is important 
his speed for a two-pole magnet has been determined 
to be 


Rpm = 2:42:10 Helm R 
pm" "NW? A. (Bs + Be 


If this equation is to be applied to a generator of more 
than 2 poles, or P poles 

18.8 « 108 Halim R’ 
Rpm = NTA. (Bs + Ba 


where R’ is the equivalent resistance at the terminals of 


CERAMIC MAGNET TORQUE DRIVE 


Non magnetic 
sea/ Non mognetic 


mounting cup 


Ceramic magnets 2.500 
OD 1060/Dand 0.500 
in. thick. Magnetized with 
4 poles on each face 





4 Ye  # “‘“v 
Gop Between Magnets, in 


Fig. 5—Variation of torque with air gap for ceramic magnet 


torque drive 
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the coils of 2 poles of the magnet, or 


2 R,; (No. coils in parallel 
No. coils in series 


of each coil and R 


2 Rk. 


where R. is the resistance is the load 
resistance 


Alnico VI is 


mechanical 


Alnicos for 
renerally preferred to V because of a 
5 P I 

strength and 


lable V, 


in the generator of Fig. 6 


rotors. 


greater 


In using generator! 


higher resistance to demagnetization. In 
use of Alnico VI is compared to barium ferrite 


The l-in 


ube of magnet material with two poles magnets 


rotor magnet 1s a 
These 
ire assumed to be operated at maximum potential energy 
containing 1000 turns and connected 
comprising a total 
If the full potential energy of the ceramic m 
Table V, be turned at 


However, if the 


in a soft steel voke 


to a circuit resistance of 10 ohms. 
to be realized it must, 
rpm which is a practical impossibility 
ceramic magnet is operated only to the point of zero B, 
it will have 

in Alnico VI 


potential energy 
zero B is given in the right-hand column of Table V. 


ipproximatel; the same potential energy as 


] 


magnet of the same volume at maximum 


Data on a ceramic magnet operated to 


Alnico magnets are magnetized in place, if possible, 
since in removing the magnet from the magnetizing fixture 
the demagnetizing effect of the large 
substantially flux 

operating loop sO under a 
may be 


to generator yoke 
residual 
that 


magnet 


effective ait reduce 


| his 


strong 


p ma\ 


5} 
lowers the minor 
demagnetizing influence the 


operated lower than the point of maximum potential 


energy on the major cury Such operation could cause 


this 


constructed so 


excessive demagnetization. For same reason it may be 
important that the stater be 
of the Alnico magnet are al 
f the yoke. 

For ceramic magnets, these precautions are not 
] 


sary, since they can onl 
| 


neces 


be permanently demagnetized 


by a strong external demagnetizing force 

EDITOR'S NOTE—A previous article, “Plastic Bound Mag 
nets”, April 1956, page 182, described characteristics and ap- 
plications of magnets made from ground Alnico and other mate- 
rials embedded in plastic. While flux density is lower than same 
solid magnetic material, coercive force is increased. Principal 
advantage is that magnets can be economically injection or 
compression molded with high dimensional accuracy 
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Fig. 6—General diagram of permanent-magnet generator. Mag 


net used is a 1-in. cube and pole pieces are added. 
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RESEARCH 


« e 
The aim of research is to solve problems. 
It matters little whether the information re- 1] } f 1 ; al y 


quired is obtained from the literature or 


from the laboratory. However, it is impor- 
tant to know how to use the information de- 
rived from either source to best advantage 
and to consider comparative costs in money, 


effort and tim 
~ : . — of recorded knowledge? How can a metals librarian de 
A survey of special libraries in a sample , “ 
‘ : : creative work? 
of 100 metallurgical companies has been 


conducted in order to obtain information 
about the awareness of management of the 
contribution that the library can make to the 


research effort. Preliminary results of this cer has 
d nain areas 


survey are presented. A) | 
B) W 


ALLEN KENT 
Associate Director 
Center for Dx 
School of Librar 
Western Rese 


WHETHER |! { THE SOLUTION 
problems or t lucidation of nature’s lav 
volves the D tiol f knowledge t 
Often the de 1 solution requires application of kno 
edge previously acquired, but the basic purpose of 
is still the soh n of problems rather than the 
more glamoro tivity of pert rming cxperim 
No individual contributes more than a small 
to the vast store of accumulated scientific knowk 
ne mind can encompass any single field of studs information and fin 
men are authorities even in the highly specialized ar \ tudied in 
But in the soluti f anv particular 


m the ( her ind the percentas 
must saturate his mind with all px informati the ten vear 


} 
his source nvari ublished lite re il researcl Che questionnaire als 
library tion that is required for 
Effectiv Vv organization and integration th the indication of 
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research herefore essential and ming m«¢ ilternative po 


vledge iS OT in the organization 


itilization may reading on the ] 
inding of an organiz to company libran 
ined ind exper;ic! observed 
their efficiency i Of th 
and finding pel 
This is the ord standing 
wince of the research librarian Of those companic 
How important economically is the effective utilization facility for informati 





WHITEHEAD—the and mathematician 
pointed out that in order to encourage one’s own creative 
thinking 

“Fear not to be illogical 


Overcome inertia towards change, towards the uncon 


philosopher 


ventional 


Realize that insight does not flow from a plan or a 
logical sequence 
Remove all mental 
let imagination roam 
It helps to have 
couraged, not ridiculed 


All truly great ideas seem absurd when first proposed 


blocks and personal inhibitions; 


crazy’ ideas; these should be en 


tanding 
Another rre| ' earning record 
to what managem 
po 


ibstract of information found, 


became evident 


nt expects 


ible 5 WCI 


th 


ternative 

1 written summarn 
ooks loc ited. Or | 

levant 
that 


from which the are chosen 
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tr infor 
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ompank t WI n summarn I 


expe 


mat 


ent umong the 
ent of cor } n eal go Tr rd rank 

timate of the p« 
believed ti be 
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dis 


tionna 

r scientist 
fied with present 
Npani hav 


itished with present fac 


ire 
facilities 
who 
>0) per cent compani 


An CI ries of 


que 


management personne 


working time in th 
per cent are among t top 50 per cent 
Chis checks out well with 


per cent of those com 


yursuit ¢ com 
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that 67 


nies that depend primarily on 


MATLIC in Carning re I 


the observed correlation 


personal reading of man 


iwement and that de vend le 


the 


t 
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lowest 20 per cent in earning 
managerial personal expl 


chive, 


time 
r technical literati 
time pent 
Statistical 


qu stionna 


data 


Ho 


the 
mpl te 
ire sufficienth 


conclusions 


here is a high positive correlation between the growth 
in earnings of companies in the metals industry and their 
degree of dependence on recorded information obtained 
through their libraries. 

Chere is a high positive correlation between the growth 
in earnings of companies in the metals industry and the 
percentage of their research budget devoted to making use 
of library and similar facilities to identify and to provide 
information for planning and conducting research and 


development. 
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In Tenelon—a new austenitic stain 
less steel—nickel is replaced by man- 
ganese and nitrogen to give improved 
strength and satisfactory formability 
Mechanical properties and corrosion 


resistance in oxidizing, reducing and 





mildly dilute acids. 


I—CHEMICAL COMPOSITION OF TENELON COMPARED TO OTHER AUSTENITIC STEELS 


posit Weight Percent 


ix 


Properties 





304, 347 and 430 stainless steels. 











Elevated 
ind yield strengths are higher than 
for any of the comparison 
throughout the entire 


temperatur¢ tensile 
steel 
temperature 
range investigated. Reduction-in 
milar 
to Types 304 and 347 up to 1000 
Fr; at higher 


lowe! 


irea values for Tenclon ar 
temperatures the val 
values 
1000 


ues are Elongation 


ire similar; however, above 
F ductility decreases more rapidly 
than for the comparison 
lhe high ductility values for Typ« 


+30 at temperatures above 10001 


steels 


suggests very rapid softening which 
cannot be tolerated in even short 
time heating applications 

data 


stec] 


that the 


elevated 


These indicate 
nickle-free 
temperature 


- 
201, 


exhibits 
strength superior to 
304, 347 and 430 
steels in short-time tensilk 

I'he data do indicate 
vantageous use of the steel for pro 
longed periods at elevated temper- 
itures 


l'ypes 


Tensile or Yield Strength x |OOOps! 


not 


Corrosion Resistance 


Re sistance ot the nickel free 
steels to intergranular corrosion in 


xidizing and reducing acids, and 
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to attack by 
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cent 
shown at (A) in 


stainless steels s10Nn 
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acid at 86 F at (B In 


l'enelon is more 


air-free 5 per cent 
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corrosion resistant than 
#30 but less resistant 
in the latter, ] 


| eneion 
comparison steels. In 


sulfuric former medium, 


16Cr-1Ni-17Mn 
l'ypes 301. 302 
than all 


cent 


ind ‘Type 
ind 201: 
of the 


cid, 


than 
is less resistant 
boiling 5 pet nitric 
16Cr-1Ni-17Mn steel 
dilute than 
0.01 mils penetration per month for both Tenelon and 
the comparison stecls. Dilute acid 
hr exposure in such air-saturated 
phosphori SO | > per 
acetic . ] 
temperature corrosion cell 
lig. 4 

With nickel continuing in short supply and probably 
unavailable to many 
nickel-free austenitics 
Tenelon, with high yield 


lenclon comparable to 


hown at ((¢ Corrosion in icids is less 


rate is based on 96 
is: 10 per cent 
cent lactic (SO | ind 
Multiple sample controlled 
used for these data 


acids 


per cent 


ippe ims im 


manufacturers in a national emer 


gency, issume imcreasing impor 


trength in both annealed 
ind cold worked conditions, permits weight reduction in 
body components on rail trucks, for 
example Uhe p drawn into such 
items as cooking utensils and sinks, although the higher 
yield strength requires increased die pressures. Type 430 
stainless, for example, tends to form undesirable surface 
imperfections or “ridges” 


tance 


oad cars and trailer 
material may be deep 


during forming 
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Effect of cold reduction on tensile properties of Tenelon compared 
to Type 301 stainless steel 


Fig. Multiple sample controlled temperature corrosion cell 
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tions high nickel austenitic 
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improved tensile properties and satisfactory formabilit 


provides satisfactory resistance, in 
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Fig. 3—Corrosion rates for Tenelon and comparison steels in (A) strongly oxidizing acid, 
(B) reducing acid and (C) mildly oxidizing acid 


EDITOR'S NOTE—Previous articles published in Product Engi- Annual Digest, page B22; grades available, mechanical and 

neering on stainless steels include the following: physical properties, comparison with austenitic types, and 
“How to Work Stainless Steel,” 1956 Annual Digest, page methods of fabrication and welding 

D9; mechanical and physical properties of 31 standard stainless “Shell Molding of Stainless Steel,’ September 1953, page 129 

steel types. factors in design of shell-cast stainless steel parts, and compari 
“How to Use and Fabricate Type 430 Stainless Steels,” 1954 son with other casting processes 
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DESIGN FEATURES 


Increasing Compressor Speed 


Makes Possible 
Reduction in Size and Weight 


Two-stage compressor . 


Single -stoge 
compressor — SINGLE-STAGE COMPRESSOR 
ren ] runs at | rpn ind ha 


One piece aluminum alloy bearings 
and thrust bearing 


Valve adjusts sea/ 
oi/ pressure 


Coupling 


OIL LEVEL IS HELD ABOVE BEARINGS to flood 
them for starting. Pressure is developed by radial drilled 

—_ co8 passages in a boss on the rotor shaft, making a gear driven 
Stet? seal . pump unnecessary. Rotor assembly is « 

‘ ey in compressor. Only external oil piping 

Centrifugal ba 7A to carry oil to cooler and filter. In unit, shaft seals 
oi/ pump ee J Pre-rototion admitted too many dirt particles and made a_ fine 
vones filter impractical bearings wher 


mly moving part 


is that required 





This caused wear in 
Impeller learances were around 0.0005 in. In new design, littl 
or no leakage OC 

As it takes out all particles o\ 


irs and parti les are fine, so a micronk 


filter is used 10 microns 


bearing wear is practically nonexistent 
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IN NEW PRODUCTS 


Split bobbitt bearings ~\ 
—Oil pump drive \ 


Running at higher speed, a single-stage com- 
pressor handles greater refrigeration loads than 
its two-stage predecessor. Designed under the 
direction of J. H. Anderson at the York Corp., 
York, Pa., the new unit is smaller, lighter, has 


fewer parts, and costs less to build. 


a 
PWO-STAGE UNII 


driven pump 


. 
ALL. RUNNING PARTS 


moved { 
ind § ibst 
day This 
bility of 
heaters 
presso1 
thermos 
dire 


pressor 


LIGHTWEIGHT FLEXIBLE COUPLING 


stag vit screw n shaft 


, 
single g 


torque making 
Rubbing speed is 


leakage area is much smaller 


rpm 
naam oil 
is in a small compartment rom the gas by oil, and 
inspected or replaced wi opening the compressor 
ng th | 9 nd a a flang 


rcemoy 4 
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PRODUCT DESIGNS 


Principal axis 


Nodal Point 
Engine Mounts 


Isolate Vibrations 


K:ngine mounts of the 1957 Buick are at nodal points 
of the torsional deflection curve to reduce vibrations po 
transmitted to the frame. Lateral stability is increased mounts 





by placing mounts so engine weight preloads them in 
compression, while reaction torques are resisted in 
shear. Also, a flexible coupling is used in the steering 
shaft with the steering gear mounted rigidly in the 


frame. 


--Nodoal points --- 





Torsional 
deflection Reor mounts 
curve 


MOUNTS ARE PLACED so a line through 


their center perpendicular to the surface pass« 


efi 


; 


--Mounts---~ Principal oxis- 


Steering column — 


Coupling 


~ Fabric disk 
Steering 
geor 


FLEXIBLE COUPLING in steering shaft allows motion for 
alignment with the column, although steering gear is mounted 


rigidly in frame. Previously, steering gear was suspended on 
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Pushbuttons 


Push Buttons Control 
Vacuum-Operated 


Dampers 


Vacuum operated diaphragm motors position dampers 
in the heating, ventilating, and air conditioning systems 
of the 1957 Oldsmobile. Damper positions are selected 


with push buttons which index valves to connect dia- 


phragms to vacuum or vent them to atmosphere. 


PUSH BUTTON UNITI 


used for 


Steering } to the é 
column 1um system allows grouping of contro 
(whee/ ’ side of th 
removed) 


\ 
} 


luminated for 


L. H. outside R. H. outside Blower 
air diaphragm air diaphragm 


To vacuum 
pump 


Wiper motor 








Dompers 


Heater ma 
Rubber tubes 


tee a ww 
Heoter pushbut 
trol 
8) 
Lg . 
d ka f- ; 


7 —> 
4 . 
/- Rotory vo/ves™ 
0 
JS 





PRODUCT DESIGNS 


Air Cushion 
Supports Rear Springs 


l’o cushion road shocks at the rear wheels, 
Mercury mounts the front end of each 
rear spring in 2 rubber doughnuts filled 
with air. Also, shock absorbers have vari 
able resistance for control at all displace- 


ment velocities. 


« 


Rebound Compression 


AIR CUSHIONS a d in bushings at front 
ot rear prings ind transmit both horizontal and ver 
tical forces. Rear ends of 


nd 


prings are supported 


links pivoted in the fram only transmit \ 

tical forces. This design gives greatest reduction of 
hock loads as about 2 of vertical ride load is trans 
ferred to frame by front ends of springs, as we 


ongitudinal road shocks on wl 
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Produc t 


Wheel Suspension Has Fewer Parts, 


Less Weight 


Anchor pin 


Upper controi arm support 


~ 


Lower contro/ arm— 


8Bumper— 
y 


Orive shoft ——-> 


DRIVESHAFT 


ir M 


December, 195¢ 


Simplified front suspension construc 
tion of the 1957 Ford results in fewer 
parts, less weight, easier servicing, and 
lower manufacturing cost. In addition, 
the offset between drive shaft and rear 
axle has been increased to help lower the 
car floor, and a variable-rate rear suspen 
sion has widely spaced springs which 


cradle the lowered fram 


FRONT SUSPENSION 





PRODUCT DESIGNS 


Reinforced 
Plastic 
Makes Rigid 
Truck Grill 


Plastic grilt 


Glass reinforced plastic is used for the 
grill of the 1957 Studebaker trucks, while 
it has been replaced by steel in the fins 
of the “Golden Hawk” sports car. Ex- 
perience indicates that this material is 
best used for complex shapes produced 
in small quantities. Open grill design in- 


creases area for flow of engine cooling air. 


FIBERGLASS REINFORCED POLYESTER 
PLASTIC is used for truck grills where production 


] 
rate is relatively low and low tooling ssary. 


Grill is molded in one px 


to impact and abrasion 
cr than the hood and 


, 


Piastic fins 





STEEL has replaced reinforced plastic, 


i 
however, in the fins of the 1957 “Golden 
Hawk” to simplify assembly operations 
Plastic fins were ecc | in lower quan 


tities, but dimensional] stability made it 


necessary to drill mat inting holes 


bl texture and 


undulations in flat sur were not com 


in fenders at assem 


patible with finish of ; nt metal sur 


faces of the same color 
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Bellows Is Redesigned for Welding 


lo prevent process contamination by corro- 
sion products, stainless steel capsular elements 
are used in an absolute pressure transmitter 
made by the Bristol Co., Waterbury, Conn., in- 
stead of capsules of phosphor bronze. This 
required redesigning the capsule for inert gas 


arc welding, as bronze units are soldered. 


Pneumotic 
ompiifier ~ 


77 ! } + 
Measuring , 
e/ement - 
bellows . g mat 
i +] 


\ 


Sealing bellows 





MEASURING ELEMENT transmits pressure 


elay by motion of lev 





signals to pneumati 

pivoted at seal in bellows housing; lever is s ip 

ported on flattened wire hinges which flex for Sealing 
rtical tions but are rigid in the hon bellows 


small vertical m« 

rontal plane, and passes through the stainless 

steel bellows which forms a flexible seal. Chang: 

to staink teel required thinner sections in 

measuring and sealing bellows to get sensitivity Wire pivot — 
quired for ser in range of 0 to 5 mm hg abs 


The transt r prod 3 to 15 psi signals for 


remote indication, 1 rding and control 
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PRODUCT DESIGNS 


Reshaped Housing Improves 


Calculator’s Appearance 


Operator's criticisms, as well as engineer's suggestions, 
helped develop the new Facit automatic calculator. 
Swedish industrial designers Sigvard Bernadotte and 
Acton Bjorn guided the exterior design to evolve a simple, 
unified form which is easily produced. Although it uses 
basic mechanism of previous design, the new machine is 
easicr to read and is operated with less fatigue. 


NEW HOUSING 1 num die casting 
th same green wrink inish as the welded 

l Lhis color 
achine, as a 


Facit line, t 


¥Y OLD DESIGN 
4 NEW DESIGN 


COUNTERS ARE EASIER TO READ as 
hanism has been tilted forward to plac« 

r t vindows in housing This was 
raising the rear shock mounts. Shelves 

f counter windows are now below 

ght, do not obstruct view, and, be 
texture and color, reflect more light 
inters. Tilted mechanism also puts 

urd at a more comfortable angle for th« 
rator. All controls are grouped with key 


front of machine and inside keyboard guard 


hich is now integral with housing. On old 
n, operation selector lever projected be 

ind beyond the guard, and the positive 
mechanism was at the side 

reshaped to avoid hurting 

fingers after prolonged operation 

11] levers inside the guard makes unit 

less liable to damage from shipping and han 
dling, an important consideration in a product 


designed for an export market 
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Restyling Gives 


Stvling a rotary mower with automotive lines 
gives it individuality, and makes it appear longer 


Mo \ \ cr although constructed around the basic circle of the 


i cutting blade. Improvements do not stop with ev« 

Product Identitv appeal; the new rotary cuts a wider swath, is better 

d suited to uneven ground, and makes less noise. It is 

the result of cooperation between engineers at ‘Toro 

Manufacturing Co. and industrial designers of 

OLD DESIGN Charles Butler Associates. This Unit is one of ten 


used with ‘Toro’s basic Power Handle drive 


Drive housing— 


Stee/ 
stomping 


_—_— 
/ x 
s “a 
“~aee 
=, 


2 
NEW DESIGN 


MAIN FRAME ¢ 


FF NEW DESIGN 


T 


STAGGERED FRONT WHEELS 
d h f H 


i 
a 


Drive cover 


Staggered 
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PRODUCT DESIGNS 


Unitized Control System 


the tool slides of a chucking lathe are 


Cycles Tracing Lathe Electric and hydraulic controls for 


grouped in a cabinet to simplify wiring 
and piping. An electro-hydraulic auto- 
matic-cycling system, and a_ pneu- 
matic-hydraulic servo which positions 
a tool slide from a template are in 
this machine made by Monarch Ma- 


chine Tool Co., Sidney, Ohio. 


GROUPING SOLENOID VALVES acr 

top of cabinet simplifies wit t lect 

ontrols and piping to hydrauli 

ible lines connect the valves t 
which carrv oil lines for 

ar of platen. Control cabinet 

ver the reservoir for hydra 

motor driven oi pum} I 

vcling tool slides are on an at hi 

n post at corner of cabinet. Slide feed rates 


} 


are set with controls on front of cabinet 
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n a platen which moves th 


tarts, and withdraws them w 


parallel to lath | 


the front and rear tool sli rol l ed AIR BLED FROM THE PILOT VALVE 


' ; 


FRACER SLIDE moves diagonally across front slide, and ti jir pilot valve which rides against template on 
laten. It als aries the diaphragm operated hydraulic relay val\ Dogs and limit switch below plat ire t i] 


} 


ill slide movements during automé 





PRODUCT DESIGNS 


Toggle Links 


Change 


Linear Motion 
to Rotation 


An air cylinder drives a rotating arm 
to lower the spindle of a spinning riveter 
made by High Speed Hammer Co., Ro- 
chester, N. Y. Piston rod and arm are 
connected by a toggle linkage which 
accelerates the spindle to start the down- 
ward motion, and provides a_ positive 


limit and dwell at the lowered position. 


PISTON ROD n 
\ I ] ic] i ‘ 





Air 


cylinder 

















- Bell crank 





























Raised Spindle 





Position 








Lapped Joint Compensates for Tolerances 


in Welded Frame 


Critical dimensions are held by designing welded assem 
blies so lap joints are adjustable to compensate for toler- 
ance build-up. Method is used to assemble frames for fork 


lift trucks by Towmotor Corp., Cleveland, Ohio. 


FRAME SECTIONS are electric-arc welded in hydraulically operated 
ig. Before using lap welds, welder had to varv weld thickness at butt 
joints to hold critical dimensions. This left a gap for the weld to bridg 
or required removal of material to fit parts, making a mor stly join 


Lap joints at selected points in assembly make it poss! to set critica 


dimensions before making final weld 
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Hidden Rivet Joins Tubular Parts 


Steel tubes for corner legs of tables made by Nor- 
man & Co. Ltd., St. Peters, South Australia, are 
joined with a special rivet which requires drilling each 
tube on one side only. This method proved better 


than bolting or welding. 


first joined with studs and dome nuts which made a 


LEGS ARE SEPARATELY CHROME PLATED 
it ankle height ling legs rether was unsati 
this had te bl 
finish uld 1 
| With sp 
embled over the 


ements 


gS pit 





Variable speed roller chain drives I'raversing the headstock 

rate spindles of a high speed bor ing the workt 

ng mill made by rebuilding an | y 200 sq. ft 

turret lathe This required a s for a dual 

hain tightener to hol CorTe’ ( machine mad ional livdraulically floated dic 


t} 


n on the chains Oil Engine 


Pre-punched cards program a Sandwich structures 
tailed rolling schedule for a 1 sing _ plastic and 
roughing mill. Card data is read anc into 


] r OF 
tored in a trat or memory element molding oper 


tabl ‘ 


which controls e mill through mag used on a refrigerated tru ! Neoprene hose used in place of cop 


netic amplifier output units by the Heil Ce wa per tubing 
Sealed bearings 

out a fork-lift tru 

Shepard Product 

Mass 


A rubber compression member in 
side the ram, and a spiral lifting spin 
dle are used in a chain-lift drop ferg 
ng hammer to obtain high stroking 

’ 
speeds and infinitely variable stroke A single piston stroke f 
filling and shell for cand 
chine made b A. Sa 


Courbevoi 


election 


Fire retarding chemicals are linked 
into the chemical structure of a fiber 
glass reinforced plastic lifeboat dur A magnetic amplifier 
ing manufacture. The boat is molded Ryan Aeronautical ¢ 


n one piece with built-in buovancy California. is 20 times as 


only 4. the e and wei 
Vertical corrugations in stainless vacuum t 


ihe amplifi ' 


steel wall panels made by Budd Co 


for a Fruehauf trailer increase useful Spiral tube bundles in heat ex A cast iron torque tube 


volume by making upright wall sup- changers made by the Graham Manu iligns th 
ports unnecessan facturing Ce mpensate f thern he Ditt 
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Fig. 1 
aluminum pulley 


Geiger Torsiograph (left) showing tape drive, pen and light 
High inertia wheel within the cylindrical pulley 


and connected to it by a light spring rotates at constant average speed 


Measurement and 


Control of 


Chatter in G 


Gear drive chatter is analyzed with the Geiger Torsiograph. Equations 


NOMENCLATURI 
trough to crest amplitude ior @ sine 
in 
diameter of gear, in 
off shaft 


eccentricity ol gear, in 


liameter of take 
reduction ratio of the 
dimensionless 

pen magnification, dimensior 
\ measured frequency 
speed of take-off shaft 


radius of Torsiograph pulle y n. 


rpm 

rpm 

maximum per cent deviation from the 

average speed 

time, min 

velocity of the recording tape, in./min 

nstantaneous amplitude of pen movement 
normal t« 

which the tangent to the 


forsiograph curve makes with the 


on recording tape time axis, in 
maximum angle 
time 
4X18, deg 

angular displacement of Torsiograph pul- 
ley relative to the heavy mass connected 
to Torsiograph pulley, radians 
nstantaneous angular velocity 
on Torsiograph, rad/min 
velocity of 


average angular 


lorsiograph, rad/min 


ear Drives 


are developed for computing speed variations and eccentricity. General 


recommendations are given concerning gear reducers and drive motors. 


C. E. ROSE and G: F. 


The Parlin Research Laboratory 
E. I. du Pont de Nemours & Co 


HADLEY 


Tue Geicer TORSIOGRAPH is a device 


for measuring vibrations and speed 


Although 


the Torsiograph is about 35 years old 


variations of gear drives 
ind has been used to great advantage 
in some fields, it is not widely known 
ind little 
the literature, except for 
tion in Mark’s Handbook and a short 
description in Den Hartog’s 
on Mechanical Vibrations. A phot 
graph of the Geiger lorsiograph is 


I Fig. | 


snown in 


has received 


ittention in 
i brief men 


bo 


ind a schematic 


16$ 


variation 1s 


diagram in Fig. 2. Basic operating 
follows 


accurately rec 


characteristics 
l. It 


frequencies 


irc iS 
ords chatt 
usually encountered 

Normal rang 
lorsiograph used here is fron 
[his instrument 
can be used from 1200 to 6000 cpm 
iv it is 


present day drives 
if the 
150 to 1200 cpm 

calibrated at the 
with the same belt 
Other accessories 

uilable 
from as low 


10.000 pm Hlo 


150-6000 


parti 
frequency 
in test 
lorsiograph are a 
tend the range 
t is high 


thre 


)} Cpm 
wever, 
range ilmost 
ilway 


2. A 


idequate 
permanent 


f speed 


obtained 


un quanti 


try 


P } 
itive results ¢ speed 


ms, frequencies entri 


f drive component 
tions as low as 0.01 
measured with an 
15 per cent 

Instrument Operation 


A light 


nected by 


pulley 
the me 
Mounted 
trically with the pulley and connect 


i hig] 


iluminum 
belt t 


under observation 


hanism 


concen 


to it by a light spring 
lish A rec 


to disk 


rding net 
ording pen 
} 


) 


ind pull \ 
nism 


ment 





2—Light aluminum pulley 
take-off pulley. A_ linkage 


Fig. 
machine 


difference in angular position of aluminum pulley and high inertia disk 


relative to disk 


be set f 


placement 
Amplific it 


+, oO 


ion of pen can 
Dh 
recording type of low inertia. 
Recordings 


ip which ove it 


pen is an ink 


made on a paper 
onstant speed 
rpendicular to pen 

f recording tape 

1 to 40 fpm. A 
high frequency timing wave is record 
ed for a short interval once per revolu- 
tion of the shaft of the 


I Frequency 


utput 
machine Del 
of timing 


1500 OI 


idjusted to 
3000 « pm 
tton belt is placed 
ind take 


machine 


siograph pulley 
the 
lhe Torsiograph pulley 
tantaneous _ peripheral 

The high 
ilves at aver- 
because of its 


pulley mounted on 
being tested 

moves if in 
velocity of take-off pulle y 


inertia disk, however, rev 


displacement 
to disk 


traced on 


relative 
results in 
recording tape iS rve may be 


used to calculate speed variations of 
output shaft and f equencies of speed 


variations 


Basic Equations 


Basic equations for obtaining quan 
titative results fi graphs have 
been developed. such equation 
have been p 

the literature nd they are no 
ible from distributors of the 
ment 
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responds 
drives 


variations of Fig. 3—Exaggerated 


proportional to 


to speed 


pen rotating gear. Gear 


variation of N cpm 


The Torsiogt 
intantancous 
shaft, 
connected t 


veloci 


output 


ingular 


Movement 
displacement 
high inertia « 


portion lity i 


Therefore ma 


in per c¢ nt 


100 


In actual measure 


a is measured 


Where 


Combining | 


Since Te 


> Can 


pulley by bstituting #Dn f 


100 

“x DnM 
If the curvy 
recording tape 


tion for the 


Tan a@ 


1956 


drawing 


runs at N 


rp 
r} tf 


eccentrically 


creating a speed 











RB 
Fig 


(B) Motor with planetary 


{—Torsiogram records of: (A) Motor with bent shaft, coasting to standstill 


gear reducer 


uutput shaft 
tacts is 2.54 
i recording tap 
of the timing wai 
phed to an , 
J uring distance betw« 
take-off pulle : 
1 given contact Th 
taut 


le Chen 


0.047 in. ‘evel 
70.5 


2M 


Illustrative Examples 


ulated for 
frequency 


issuTlng 


coasting to 
disturbances 
desired to 


ind result 


10O(0.2 
12.6 


0.0709 ir 


N 


l speed variati 
100(0.0709 " : 
0.047 per cent ingent method 
maximum slope 
I envelope is 


tan a 


which 
requencies and the fi 
| tre juenc\ The 
in./cvel 
quency 
ibove 
vith 
and \ 
requency ot 
ontact is probab!l 


lv outweis 


error at 1330 























Flexible coupling 














Matched coupling 





Fig. 9 At natural frequency 
Figs. 5 to motor 


reducer with different 





—wv*>_—_——-—-—- ore 


10—Chatter caused by eccentricity in a helical speed reducer 


mec pl 


ITISC wher 


Ihe frequen 
not be tor 

1:1 " ] y } . r 
of disk Exten t na i Summary 


Den Hartog’s 


vhere S 
S the actual 
iral f 


the natural 


as norma appeal 


frequency of ¢ 


damping 
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Expanding-tube brakes containing bands of floating silicone 


lined shoes (left) are becoming standard equipment on many 
planes ranging from light sport planes to heavy transports 


Intense heat—up to 1500 F—developed at the brake 


lining surfaces during repeated stops should be 


insulated from the inner mechanisms of a brake. 


One way to insulate the linings is to use 


A. P. BETTICK 
Project Engineer, B. F. Goodrict 


ONE OF THE CRITICAL PROBLEMS in 
brake design is the dissipation of in- 
heat that is 


brake linings during operation 


tense generated by the 
Usu 
illy the heat is insulated from the hub 
ind inner mechanisms of the brake by 
brake linings made of asbestos com- 
heat then flows out- 
wardlv to the steel drum where it dis- 


sipates into the ait 


pounds The 


However, to meet rigid performance 
uircraft, the 
brake specifications were changed to 


re quirements on certain 


call for linings made of sintered metal. 
Ihe brakes are of the expanding tube 
type, illustrated in Fig. 1, in which a 
tube made of neopren¢ 
the hub like a tire rim or wagon wheel. 
Actuated by 


tube 


hydraulic 
out 


pressure, the 


presses against a series of 


rayon encircles. 


ittached 
sintered metal linings which, in turn, 
press 


brake shoes, to which are 


iwainst a steel drum 

Flat springs under the lips of each 
shoe force the from the 
actuating pres- 
Since the shoes float 
with only the spring coupling the shoe 
to the brake, the many lining segments 
conform to the friction 
if heavy braking forces result in some 
distortion to the drum. Torque bars 
attached to the body of the brake 
separate the lining segments, and trans- 
fer torque from the friction surface 


shoes away 
hydraulic 


sure is released 


drum when 


Surface even 


to the fixed axle of the airplane 

Use of sintered linings solved the 
brake performance as required, but in 
No longer 
could the linings be depended on to 
insulate the expander tube from the 
brake heat, so a practical heat barrier 
had to be provided 


troduced a heat problem 


Product Engineering — De 


Silicone 


It was found in repetitive stop tests, 
I I 

a fully loaded 

stops at full 


) 
airplane taxis 


in which 


and speed five times 
within a half-hour, that temperatures 
inside the brake linings reached about 
600 F during the first stop, 700 during 
until the last 


Much 
of this heat flowed inwardly where it 


the second, and so on 


stop generated over 1500 | 


soon deteriorated the expander tube to 
the point of failure. Maximum tem 
perature that the rubber expander tube 
could endure, even temporarily, 
500 F 
replacement for the rubber tube but 


was 


New materials were tried as a 


proved unsuccessful, and the problem 
reduced to that of finding a new ma 
terial for the brake shoes. The original 
shoes were made of magnesium; what 
was needed was a strong, easily formed, 
light-weight material, which could re 
duce the transferred temperature from 
1500 F 


down to 500 F in one inch 


ember, 1956 





Steel drum 


Sintered meta 


broke in ng 


Fior spring 


Silicone 


Expander tube 
mode of neoprene - 
rayon 
hub 


brake 


i—Details of an expanding-tube as 


broke shoe 


Steel bock-up plote 


sembly. Use of sintered metal 


Fig 
instead of an asbestos compound for brake linings permitted heat to flow inwardly 


when the brake was applied. Solution 


Si/icone shoes 


Spring 


nuts 


Fig. 2—Exploded view of the b 


brake shoes made of silicone compound 


Sintered metal 
broke lining 


Retracting springs 


rake shoe assembly 


D 


ime 
ind six 
molded between chi 


Shoes for Brakes 


light as the original magnesium 


The screening test was quite simple. 
A section of the sintered lining was 
lamped on a sample of proposed brake 

( rial \ 
cated between them 
le of the shoe 


erm couple was 
1 another on 


ind 
\ blow- 


+} 
Lil 


he sintered lining 
indicated 
of 
simultaneously 


material was 


upc 
temperature the 


ri€ 


I 


30 or 

re too 

ceramics, 

xhibited poor shock resistance. Others 
ly itures 


weakened rapid 


Che 
quirements was 
silicone resin filled with cho 
(Dow Corning 


it high temper 
ch 1 


net 


material wh 


TC | IgV 


fibers 
Compound). 


Shoes made of material were 


this 
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just as lig 
they retained almost their full 


shoes; 
physical strength at high temperatures, 

when fully cured did not smoke 
The only di to the compound, 
its cost was its newness on 
its consequently un 


ties and mold 


ind 
awback 
iside from 
the market and 


iT 


familiar handling prope 


ing characteristics 


Design Details 
Although the magnesium shoes had 
been simple cut-off extruded sections, 
molded in two 

» 
Brake lining 


top. Even 


the silicone 


in Fig 


through 


is shown 


parts, 
is fastened the 
though the molding is comparatively 
1 steel back-up plate is riveted 
to | 


springs 


tr 
strong, 


yrevent 


from 


under the bottom section 


wwerful retracting 
the bottom lips off, as well as 
to prevent tl 

truding into the shoe under pressure 


the ps 
racking 
1e expander tube from ex 


956 


molded 
+ 


? ‘ 


yuund bulk t 


fitted 


Molding Details 


he parts, rectangular 
made in conventional 
ent om 


to one-third of cavity vol 


forming reducing 


I'welve pieces per cycle, six top 
I | 


bott compression 


are 
mium-plated dic 
lhe 


heaters 


ms, 


} 


° } 
vid 


to 


TCs 


hal } VeT 
baked Ov¢ 


remove all vo 


1 
ia 


irum 
1 on each 1 
Che 
rom 


tted 


‘ 


x with 
Military 
Maximum 


opecificat 
operat 


d iulic 


MIL-( 
essure is 800 p 

High strength-to-weight ratio, heat 
hil } 
lity and m« 


characte 


366 


resistance, non-flamm 


f all. heat-insulating 
makes silicone molding 
structural material 
1 clutch design 


important 


ture DI ike ini 





HYDRAULIC 


CONTROL 
VALVES 


I—Reliet Valves 


PIPPENGER 


Manchester, Mich 


JOHN J. 


Double A Products Co 


VALVE is a device that automatically creates 


large to divert fluid back to the 
lhe icle i] relicf 
and 

that pressure Chis 
used as relief 


designed t ite : degree less than 


THE RELIE! 
in orifice sufficienth resel 
ior at a predetermined value of pressure 

to the set value 


ilve would permit pressure to rise 


in ornhee to maintain 
ot econom! 

condition require 
ments of the circuit in 

Simplest type of truc valve 1 sliding ol nor 
he spo )] 


mally closed two-wa' 


’ 41 
| to the uled with 


prin 






































flow and 


Basic academic theories of fluid 
Pascal’s laws relative to the behavior of contained 
fluids are familiar. The mathematical relationships 
do not change. Pumps or pressure generating 
devices are generally well described and rated. 
as are cylinders and fluid motors. 

Valve operating characteristics are less well 
known, however. Capacity and pressure ratings 
may not mean the same things to manufacturer and 
user. The misapplication of hydraulic valves has 
cost industry untold thousands of dollars in inefhi- 
cient heat generation and lost power. 

This series of articles is intended to cover the 
identification, function, construction, installation 
and maintenance of valves in relation to the 
circuit as a whole and to help in analyzing and 
predicting malfunction and making satisfactory 
correction. In some may be of 
assistance in tailoring a valve to a specific appli- 


instances it 


cation. 

The three major valve types—pressure control, 
flow control and directional control—will be con 
sidered in that order. A wind-up article is planned 
to include material about certain specialty items 
like the hydraulic fuse, multiple control valves 
that are really valves in a common housing and 
special systems like high-low and regenerative 


circuits. 


which the spring is enclosed is drained to the downstream 
or tank connection and back to the reservoi Che spring 
positions the spool so that the input line is blocked from 
the exhaust line As 
pressure against the end of the spool tends to move the 


reases ol 


input line pressure in 


spool against the opposing spring The primar 
pressure port of the valve is gradually opened to the sec 


} 


ondary or tank port so that an orifice is created directing 


the oil back to the reservoir. 

Size of orifice created is directly dependent on effective 
irea on the end of the valve spool, spring rate, and amount 
of fluid flowing through the orifice. 


Some refinements to this basic relief valve include angles 


Fig. 1 Fluid pressure is 


opposed by 


Simplest form of relief valve 
spring force. 
function of flow 


Pressure drop across the 


orifice is a through the orifice so that 
which the relief 

will be 
than that 
needed to dump a rated 
maximum flow of fluid 


Maximum flow is 1 gpm 


pressure at 
valve cracks 
somewhat 


open 
lower 














Socket type odjusting screw 
Remove cap nut and turn clock- 
wise foincrease the pressure 
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A Short Course in Hydraulic System Design 


Many papers, articles and books have been published in 
an effort to familiarize the reader with efficient hydraulic 
There are scores of more or less standard cir- 
cuits that have performed excellently in specific machines. 
Certain 


circuits 


these circuits are common to 
many and often may be purchased as a multiple com 
ponent incorporating pump, control valving and even 
fluid motor in a single package 


basic segments of 


Standard circuits are convenient but they, too, may be 
misapplied. Each problem should be approached 
with the following questions 


new 


Does the job economically justify use of fluid power? 
\ thorough knowledge of cost versus performance of 
oil hydraulic, and transmissions 
decision. It is necessary to be 
overcome the natural temptation 


pneumatic mechanical 
make this 


cautious to 


is required 
extremely 
to apply new found knowledge uncritically. 

What forces and speeds are required in the operation 
times area. Small spaces (and areas) 
Speed is equivalent to 
Pumps and fluid motors or cylin 


Force is pressure 
require higher pressures. 
(gpm or in.*/min). 


ders may now be specified 


flow 


Control valves are chosen in a similar way. Pressure 





ratings must match maximum generated by 


the pump unless rapid shock 
waves. Flow capacity through the valve will be based 


pressures 


movements will involve 
on capacity of pump with the exception of regenerative 


circuits or those using accumulators 


Valves may be divided into three 
Pressure control valves are chosen to meet the needs of 
generating relief and safety 
functions, sequencing, unloading, counterbalancing, et 


Flow control valves control speed of fluid flow and are 


major calegories 


the pressure equipment in 


selected according to the degree of sensitivity required 
Directional control valves 
(manual, 


and quantity of fluid handled 


are chosen to suit the operating signal cam, 
solenoid, pilot) and the type of control desired such as 
three-way, four-way 


two-way, or any other multiplicity 


of control needed Many variations such as spool notches, 


taper grinds, reliefs, etc., are available as refinements of 
the direction control function 

Having chosen the circuit and its components, design 
proceeds to plumbing, reservoir and physical placement 
of components for maximum efficiency and ease of main 
Improvements in high pressure 
form of j 


ana 
and incr 


tenance plumbing and 


connectors in the flanges subplates have 


eased maintenance eased customer acceptance to 


a very satisfactory level. 





ground on the spool, orificed passag 
end of the spool, orifices 
pocket, and pilot pistons instead of pressurized fluid t 
work against the end of the spool hown in Fig. 2. U 
of pilot pistons often to keep the effe 

pilot pressure area within the physi y 


5 tO the pocke 
in the drain line from the spring 


necessa§ry 
spring rates. When a pilot piston is used, it is necessar 
to drain the pocket between pilot piston and end of the 
Sometin th 
pocket is drained threugh a hole in the center of th Spor 
which conducts fluid to the drained spring chamber 

with th 


rently narrow spring 


spool because of the difference in areas. 


} 


Pressure range is usually quite narrow 
relief valve becau f the inh 
that 
In some applications 
to obtain the desired 


range 


can be a lated in the relief valve housing 


nest several sprin 
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actuates the 


Fig. 2—A pilot piston 
spool of 
dump 


used t 


fluid 


this relief valve 


larger quantities of 


nstructed with a stepped spo 


in a both en 
hown in Fig. 3 Che larger diamet 
ket The large 


housing with 
r diameter is al 

outlet or tank 
1 between th 


ween the input or pr 
The net 


mete icts like 


sure pe rt ind th 


difference in al two con 


" pilot piston 


Operating Characteristics 


gn, while simple in 
range of adjust 
In addition, th 
is plugged with 
rmitting an ove! 


unk high 





Major dia 
minus minor 
dia. equals 
effective 
square inches 
balancing 
spring force 











Differential 
shoulder orea 
Pressure 
‘nput 


Fig. 3—Net area between minor and major diameters is the 
effective area against which pressure acts in this relief valve 
Both ends of the spool must be drained to tank. 


/ 


—<-Spoo 
fullooen 


Spoo/ cracked 


Spring pressure 


Maximum 
pressure 
Pressure for 
full flow 


~ for no fiow~”” 


_ 





Spring Pressure ( Force/spool orea) 


Fiuid Pressure 


Spool Movement 


Fig. 4—If full pump capacity is dumped through the relief 
valve with the spool full open it may take a considerable 
drop in applied pressure to reduce the tank flow to zero 


to rapid changes in circuit requirements. Sometimes this 
is the 

Any restriction in the line 
the effective 


will be higher 


result of harmonics set up in the spring 
to the 


so that the operating pressur 


reservoir will increase 
spring \ lue 
In certain applications it is common to 
connect returns from several different devices to a common 
return header. Pressure in this header will increase with 
tank flows which, when reflected back to the relief 


circuit 


large 
valve, cause an increase in the entire 
I'herefore, 


desirable 


pressure 
individual and independent lines to the reser 
feasible 
ent tank lines are also convenient in tracing down circuit 
lo 


vir are where economically Independ 


S¢ 
S 
fice devices a hown in Fig. 4 
definite 


full open 


inherently variable ori 


pring loaded relief valves are 


rhe spring requires a 


cracked and 


increment of pressure between barely 
An 18 gpm pump might direct its full volume 
cvcle At 


established a maximum orifice 


through the valve in certain parts of a machine 
1000 psi the relief valve has 
However, if work resistance during some other part of th 
cvcle created a pressure of YOU psi a portion of the flow 
may still be by-passed to tank through 
Some valves do not entirely close until pressure 
cent of the 

Often this loss is 
effect to 


mecreases 


1 partly open 


orice 


drops to 50 per relief valve setting 


unimportant. Some machines use the 


intentionally slow operation as work resistance 


When pressure reaches the set value the valve 


176 


Remote control 


Fig. 5—The spring pocket is 
maintained at a pressure deter- 
mined by the setting the small 
relief valve used as a remote 
controller. Spring pocket pres- 
sure adds to the spring force 
that the main pressure circuit 
must overcome before the main 
relief valve opens 











/naternal 
drain 
blocked 


Fixed 
orifice 


Main relief 








Pressure 


However, 41 


penalty in efficiency is paid for this type of bleed-off speed 


is full open and the machine stops entire] 


control. 
lhe piloted poppet relief valve is perhaps the most ac 
relief valve for all around use on 


curate and efficient 


hydraulic applications. In some cases it is higher priced 


on initial applications but usually saves in operating costs 


Pilot Operated Relief Valves 

Operating pressure of the spring loaded valves may also 
be controlled remotely as shown in Fig. 5. If a small 
umount of oil is diverted from the pressure port through 
an orifice of proper size into the spring chamber, and th 
drain from the spring chamber is diverted through a small 
pilot type relief valve, an addition to the spring force is 
created. The pilot valve can be placed remotely from the 
main valve An established minimum pressure is assured 
by the main spool spring, any higher value within the 
scope of the equipment may be reached by the added 
1956 
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hvdraulic ] 


ressure in the spring pocket his type ol 
control l 


used when a fixed minimum pressure is neces 
sary with varying maximum pressures 


Compound construction is characteristic of pilot type 
relief valves The basic two-way portion of the valve ma 


be either sliding spool or poppet type construction, with 


i multiplicity of concentric diameters to create desired 


balancing factors as shown in Fig. 6. Minimum pressure 


is established by a spring. An orificed passage is provided 


from the input or pressure port to the spring pocket, or t 
an annular pocket, called the contro) chamber An 
tional passage is pt 


} 


af 
provided from the control chamber t 
pilot relief valve his pilot relief valve can be in the form 
of a small spring loaded ball or conc It can | 


the form of a sliding spool Che pilot relief vah 


relatively independent of the main portion of the valve 
far 


is physical position is concerned but most pilot operated 
relief valves have the pilot ection built into the 
directly manifolded to the val 





Fig. 6—Compound valve in one housing whose 


operation 1s 
similar to that of Fig. 5 


Only an annular portion of the main rem ro] 
piston area is used for added hydraulic pressure in the spring without ré 


pocket. Note two orifices; between main circuit pressure and 


consistent 
spring pocket, and between spring pocket and pilot valve cone : 


th 
n parallel wi 
yl val 
| 
Va Valve 
th pressut 
the two-way 
mtrol chamber thi 
to tank Maximum 





Fig. 7—A soienoid controlled four way valve chooses the manner 
in which the spring pocket is connected to tank. It may be 
either direct connected or go through either of wwo differently 
set pilot relief valves. Any one of three maximum relief 
settings may be chosen 
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Com 
follower 
’ 








Remote control 
connection from 


Adjustment reliet valve 


(A) 


Air pilot- 


Cam Actuoted Remote Control Valve 
T T 
Sg 
N00 “oR 


' 





' 
tc2 


! 
i = 





























Pilot remote pressure 
line from relief . 














\ 
‘Eccentric cam 


Fig. 8—Three methods of changing the pressure set 
tings of remote pilot relief valves. (A) Spring pres- 
sure is adjusted by a screw and locked. (B) A cam op- 
erated valve establishes spring pressure on the relief 
spool. (C) A lever with eccentric cam establishes 
spring pressure on relief cone. (D) Air pilot pressure 
increases spring force on the relief spool. (E) Ad- 
justing screw is most common form of pressure adjust- 
ment on the pilot relief valve 


out ports of the auxiliary two way valve are connected. 
The out port is connected to the reservoir and the in 
port is connected to the remote control port of the relief 
Thus the control chamber in the pilot operated 
back to tank or relaxed. 
[his diversion of the back to the 
will drop main relief valve pressure down to the minimum 


valve. 


relief valve would be directed 


control oil reservolr 


as established by the main spool spring. 
When the four way valve is shifted in either direction, 


flow through the two way valve is stopped. ‘The relief 


now functions in the normal manner, raising pressure 


circuit or to the 
pressure setting of the integral pilot in the event that 


the entire volume 


to the resistance value of the maximum 
is not being used to move a machine 


member. Auxiliary two way valve sections are available 
in many different types and sizes of directional control 
valves. 

It is possible to connect several valves in series as illus 
trated in Fig. 10. The directional control valves can be 
in a parallel circuit and the relief valve pilot lines con- 
through the 


valve of a 


sections. This 
directional 
contro] without minimizing the flow during the unloaded 
portion. All unloading is done through the piloted relief 
valve. 

If a pilot valve is installed in the remote control line 
between two valves as illustrated in Fig. 10 it will deter- 


nected in series two way 


permits using a limited size for 


178 

















Pressure input 
Hit port from 
relief remote 
control 
connection 


ww 





Pressureinput 
port from reliet pilot 


























Remote control line 
from relief volve 

Fig. 9—A two-way valve with open center is here integral 
with a standard four-way valve. The two-way valve may be 
used to pilot a relief valve spring pocket to tank, effectively 


lowering pressure setting during idling of a hydraulic circuit 


mine maximum pressure while valve B alone is being 
When valve A is used the system will 
valve In thi 


manner it is possible to cascade pressure values down 


used. have th 


relief 


full pressure as set on the 


main 


through several settings. 

One large installation used a 90 gpm pump with a 
2 in. relief valve to supply oil to the circuit. The valve 
controlling the main winch was of a two inch pipe size 
Maximum pressure was needed for the fluid motor dri 
ing the winch. A tailgate mechanism needed a lesser pres 
sure and only a ? in. directional control valve. An auxiliary 
bulldozer needed only a minimum pressure but 1 in. pipe. 
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The 


valve remote control line 


The three two-way segments were piped in series. 
first connection from the relief 
was to the winch control valve. The discharge from 
this two way section was directed to the input of the 
tailgate valve. In this remote control valve was 
connected that controlled the maximum pressure on the 
tailgate. 


was connected to the 


7 
une a 


The out line from the tailgate two-way valve 


bulldozer valve assembly with a 
suitable remote control valve ahead of the two-way sec- 
tion to control 
the bulldozer mechanism was being used. 


a simple and effective circuit at 


the maximum pressure developed while 
his provided 


1 minimum cost 


Electric Control 


valves used to remotely drop the pressure 


I'wo-way 
to the established minimum can be lever operated, cam 


operated, stem operated, or electrically operated. Relief 


Valve B 
Man 


Valve A 
[Mon] 


Pressure | 


J 


(ese 


Pilot 


valve | Det 


Fig. 10 
one built into the main relief valve. When four-way valves 


tered, lowest relief valve setting is made by dumping the relief spring pocket I 
to tank. When valve B is off center the main relief valve is controlled by the 
relief 


When both A and B are off 


operates normally with its integral pilot relief valve. 


auxiliary pilot valve center the 


Pressure in.~. 


Pressure in 


Fig. 11 


Integral 
pilot 


Main relief valve 


: : Os ' ctu 
A second small pilot relief valve may be added in parallel to the positions to actua i 
A and B are cen ehet valvy 


—Mosimum pressure 
Odjustment 


valves of the piloted type may have solenoid operated two 
way valves built integral with the valve so that the solenoid 


can be integrated in the electrical circuit to drop pressure 


Many 


lependable in this 


between cycles as shown in Fig. 1] circuits can 


be simplified and made much mor 


way. Space requirements and piping costs are obviously 


reduced by the integral solenoid pilot valve 


Some variations of this basic design include normally 


closed spools in th« for circuits that require 


a solenoid to be energized t ro} e pressure, and dual 


pressure control heads two pressures are available 


with the solenoid acting hifting medium between 
the two pressures as sl 
If the 


back to the reservoir without 1 nce 


to bleed 
ind faster than 
enter the contr ber through the orifice, 
ited by the spring 

ol. If this bleed is blocked 

irected to the normal integral 

the 
1 part of the relief 
ind pressure drop 


con allowed 


pressure 


oil can 


the pressure is ec 
| | 


nventional. If 


peration 
two-way valve is made 
. : 
valve assembly piping 
i 
iT¢ reduced 


These 


normally open so that pre 


valve usually provided 
ssure controlled 
relief valve it it 


value until the solenoid i 


by the minimum 


energized 
Sample Applications 


Accumulators that operate with a 
weight or spring offer a physical move 
ment to sense the charged and discharged 
It is simple and economical to 
have limit switches at the desired extrem« 


osihion 


7, 


lenoid yperated 


] ontrol the recharge cycle 
ually it is much less expensive to run 
limit 


An important 


C and ¢ 


conduit and switche 


pilot 


( lectrix i] 
ither 
tractor 


‘ 


valve 
piping 


than 
is the normally protection 


m mechanical injury to the connecting 


greater 


ontrol chamber flu 


“+H 
a7) 
i Conduit 
box 
i 
on 


i 
' a 
} re 
U a | 
y > 1S 
Tank through 
spool or 
external drain 


Solenoid -- 





A solenoid operated two-way valve in parallel with the integral pilot valve 


permits dumping the spring pocket to tank in response to an electrical signal 
Drawing at right is a section through the pilot heads rotated 90 degrees 
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Low pressure 
Odsjustment 





Fig. 12 
relief 


High pressure 
odjustment- 


Press Tonk 


A second pilot relief valve is built in with, and parallel to, the standard pilot 
A solenoid controlled two-way spool valve opens or blocks this alternate flow 


path from the spring pocket establishing a lower main relief valve setting when opened 
Drawing at left is a section through the pilot heads rotated 90 degrees 


media when electrical devices are used 


Accumulators using gasses as a bal 
Looding 


incing medium or so constructed that spring 


physical movement cannot be used t 


sense the amount of charge must, of 


necessity, depend on pressure for a 


ignal. In this application a_ pressure 


switch with an adjustable maximum 


well as an adjustable mini 


used to actuate 


pressure 1S 
mum pressure can be 
the solenoid operated relief valve to 
control the pumping cycle for recharg 
ing the accumulator 

In some circuits the solenoid control 
different 
These models have 


pilot 
main 


is used for establishing two 
idjustable pressures 


two valves 


independent relief 
manifolded to the relief 


body incorporating a solenoid operated 


valve 


for control as shown in 
Fig. 12. With the solenoid de-energized 


the primary pressure control head estab 


diversion valve 
Fig. 13 


lishes a certain pressure at the desire 


When the 


energized the primary head is removed 


ot the operator solenoid l 


control and the secondary head 
as the 


ilways be set at 


from 
secondary head 
1 higher pressure than the pn- 
will be nullified. On 


types of spinning and metal forming machines this valve 


takes over control medium. The 


must 


mary head or the control certain 


provides a medium or low pressure for delicate operations 


and a higher pressure for coining or other operations 


during the cycle when additional pressure is necessary. 
If there is some question as to the amount of back pres 
tank 


sure that may be encountered in the secondary or 


port of the relief valve it is usually advisable to specify 
If the tank line 


is relatively 
rating of the 


externally drained models 
short and withir the 


not essential 


the volume is well 
valve, external drains are 

Many automation devices operate at relatively low pres 
sures during a large portion of the time cycle As an 
example, the index, positioning and locking portion of a 
machine cycle may only require 200 psi. . The automatic 


180 


Simplest safety 
pressure equals spring force 
(right) A guided piston safety valve 
port through an orifice used to damp out spool oscillations without adversely 
affecting speed of pressure actuation. 


Spring 
pocket 
@rain 





‘Ground 
angle 
for 
smoothness 
GUIDED PISTON 
SAFETY AND RELIEF VALVE 


(left) in which lifts off seat when 
Holes in cone are to drain the spring pocket 


The spring pocket drains to the tank 


valve cone 


LOOf 


psi. In this cycle a dual pressure solenoid operated relief 


insertion of a sleeve bushing may require as high 


valve might be used. During all portions of the cycl 
with the exception of the pressing operation the pressur 


dual 


ictuated to bring 


is held at a maximum of 200 psi by the pressure 


relief valve As soon as the circuit is 


in the pressing cylinder the solenoid operating the relief 
Actuating ofr 


valve pr 


spt ( )] 1S 


solenoid on the 


valve pilot diversion energiz 


energizing the relief ides 


pressure setting of 1000 psi instead of the previous 200 psi 

Other reasons for limiting the pressure may be as safet 
precautions, power saving, easict control, preventing inten 
limit 
At the desired point in the 
ircuit the pressure can be changed by an electrical signal 
to any 


sification during certain dynamic operations or to 


forces on certain tooling 


higher value desired, within the scope of the 


equipment involved 
December, 
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Plug for interna 
or ex*ernal drain. 


Fig. 14—Two forms of bypass valve 


by pressure at the in port or by a remote pilot line 


BYPASS VALVES 


If the relief valve were only in the circuit for protection 


high pre and 


lowe! 


sSuTes 
than the 


valve it might be considered a safety valve. As a safety valve 


against undesirably operating pr¢ 


sure were considerably setting of the 


operation only occurs because of some improper function 
ing of the However, 

valve might be considerabh 
It might also be desirable to have the 
se in the form of a chatter or whistle 


machine mstruction of a safety 


simpler than a true maximum 
pressure relief valve 
safety valve create n 
to alert the pe 

In many installations the safety valve is a simple ball 


check with 


itor when the valve is in operation. 


1 heavy spring to hold ball against seat At 


pressures sufficiently high to unseat the ball a path is 


created back to the tank for this excess fluid. No orificing 
that the operation 1s 


the device only oper 


x damping action is provided so 
Since 
ites In an emergency the noise is relatively unin portant 
shown in Fig. 13. Low 

cost and dependability are the primary criteria in 
safety Choice of 
factors 


versatile 


erratic and often very noisy 


I'wo variations on this design are 
first 


choosing the true valve a relief valve 


usually involves many mor such as quietn 


dependability, repetitive accuracy, remote con 


trol, smooth passage through valve and metals which will 


last a long time in severe service. 


ot bypass Probab] 


; 


basic types valves 


There are two 


the most widely used is the direct spring loaded 
shown in Fig. 14 (A This is 


4 normally 
way valve with a spring on one end of the spool balance 


pe 
closed two 
| 


by a piston on the other [his piston may be the end 
of the spool or some separate actuating medium such as 
an integral piston of a different diameter or a diaphragm 


Thi 


input line 


for amplification of pressure signals as in (B) 


ictuating piston may be connected to the 
internally with or without a restricting o1 damping device 
If operating signal is taken from the input or upstream 

spool is related to 


pressure; relief, safety or internally piloted sequence valve 


side, position of the directly input 
operate in this manne 

If this pilot piston device is connected to some external 
fluid pressure signal point it is an externally piloted unit 
Pressure at the in port of the valve has no effect on ope: 
ation of main spool. ‘This type of pilot connection is used 
in most unloading circuits, some counterbalancing circuits 
Pilot oil losses through 


In some critical instal 


and some sequencing operations 
normal clearance flows are low 
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(A) is direct spring loaded and operated by the pressure 


at the 


Damping provisions are also included 


mount 
relief valve 


the mai 


Same mannct 


piloted unit 
pilot control 


it the pre 


Fig. 15—When 
the small control piston lifts the 
integral pilot 
valve and back pressure in the 
pocket 


Any pressure 


pilot operate 


control _ relief 


spring drops to zero 


above the spring 


valve will then operate this 


valve 








Electrical Terminal Connections 





SOLDERED CONNECTIONS 





Termino! Double slit /ndent 
. | 


— < ; | 
| >>> | 
AS, 


Fig. 1—Punched hole. Stripped end of Fig. 2—Double slit stamped by die to Fig. 3—Indented rib gives good con 
wire inserted into hole and bent form channel for wire. Channel then tact area for soldering 
around terminal before soldering pressed after wire is inserted. 


























ro¢ 1 | 
\ ) | : 7 \ 


Single slit” \ 
if 






























































(D) . (€) Double shit 
Full bend 
* 


o— Ze, <=? 


Fig. 4—Right-angle connection between wire and terminal. (A) simple bend, (B) indented bend for greater contact area, 
(C) full bend for maximum contact area, (D) single slit for firm grip before soldering, (E) double slit for balanced grip 


m a 
Ud LJ ) ) 
End notch Side notch Side notch Necked termna/ 
\ 


(narrow) \. (wide) \ 


\ . 4 
Rk 2 ee. Se) | 
I L 
Fig.5 (A) (B) (C) Fig.6 


Fig. 5—Connection at right-angle to terminal surface. (A) End notched, Fig. 6—Necked terminal permits wire to be 
(B) side notched to resist end thrust, (C) modified side notch to avoid wrapped before soldering for greater 
sharp edge when stamped 












































strength. 


Hole or slot 
ee 
——— 


4 


Crimped iene Tabbed end 
Fig. 7 (A) (B) «5 & I 3 


Tse —_ Bs sy Fig.8 




















Fig. 7—Shaped terminals. (A) crimped around wire, (B) tabbed and then Fig. 8—Axial connection to a rod or shaft 
pressed after wire is inserted. Solder not needed in (A) but should be can be made by drilling two holes; one fo 
applied in (B) for maximum efficiency wire, second to permit solder flow 
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FEDERICO STRASSER, SANTIAGO DE CHILI 


29 methods of fastening wire to terminals. Soldered connections are usually considered 


permanent. Screwed connections can be assembled and disassembled without special tools 


SCREWED CONNECTIONS 
Tuy : Wosher 
£ 


oh alll 














T 
| 
| 
| 

















a ISI 
(A) (8) (C) 


Fig. 9—(CA) Screw and washer holds bent wire (B) No washer 


is used (C) Lug should be screwed if connection 


Le 


4 
Soddle Squore (B) 
wosher 


_Strop 
Knurled terminal U 
(D) 


(C) 















































Inclined groove 


Fig. 10—Clamped wire held between (A) terminal and saddle, (B) terminal and square washer, 
(C) strap and knurled terminal for better grip, (D) nut and inclined groove cut in terminal 


Alternative 
position for ig 
screw 


11 Terminal posts allow quick 
ind easy connections to be made 


Wosher Screw has alternate position (A). Spe 
- cial screw (B) has ball staked in end 





~ 








to reduce turning force on wire. Pres 








sure of nuts acts through washer (C) 


Side slot (D) allows for conditions 














where axial movement of wire is not 








possible. Pressure acts through round 








square bar (EF). Buttress threads 


(F) prevent terminal opening up 


Fig. 12—Wire clamped between two 


Butt nuts is usual method of connecting 
rs co aa leads to male receptacle terminals 
,éeod ~~ 


Termino/ 
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Speed-Torque Analysis 


For Rotating Mechanical Systems 


Systematic method for deriving and solving equations for speed and 


torque in an “ideal” rotating system. A succeeding article will extend 


the method to include the effects of inertia, compliance and friction. 


V. H. SELIGER 
Engineering Department Head, Ford Instrument Company 
Division of Sperry Rand Corporation 


DESIGN OF ANY MECHANICAL SYSTEM Composed entirely of 
rotating elements, whether 
it le ist in 


j 
velocity 


mple or complex, invariably 


requires ipproximate determination of thé 
ingular 


Many 
! 


energy; that is, the ene 


ind torque at each point of the system 


such systems function essentially as transmitters of 


gy which they transmit from input 


output is high compared with that which they store, dis 


ipate, or generate. In such systems, the velocity and 


determinations can often be made with sufficient 


i related 


torque 


iccuracy by analysis of 


ideal” system; that is, a 


tem identical with the physic il system in question ex 


inks, 


pt for the omission of internal energy sources and 
ize clement 

As a simple 
follow 


input torque is nl 


exampl gear ratio of n to 1 is character 
ized as output speed is n 


times the input speed; 


times the output torque. This approxi 


mation ignores friction losses in 


ind shafts, shaft compliance 


gear mesh, inertia in gears 


; 
is well as other energy stor 


sipation ciement 


vertheless, th 


we and di present in the physical sys 


mple characterization expresses 
most salient torque and 


| 
ufh 


ient a uracy fo 
1 
initial tage 


pe d relationships of the geai 


o with many purposes, particu 


in the 


In more complicated tem omprising sizeable num 


rconnected rotating components, the 


rel itionships of the 


approxi 
related “‘ideal’ 


nsiderable difficulty 


ind torque 
i 
ystem art vf equal Nite However, « 


; often experienced in the apparently simple job of writing 
ind solving the equahons 


Much of this difficulty, incidentally. 
connect 


tion with the pro ssignment 


required to determine these 


quantitic 


+ 


the quantity s involve 


rherefore, a systematic procedure is presented below 


ind § lving the 


f writing ingular-velocity and torque 


equations for “‘ideal’’ mechanical systems. of rotating com 


154 


ponents, regardless of their complexity 


performed in six steps as follows 


1. Divide the system into parts, so that each part con- 


tains one and only one “element.” An “element” refers 


speed relationsh ps ol 


to a sub-system, the 


torque and 


which are known. ‘Typical elements are shafts, gear ratios, 
differential ind other « 

constitute the building blocks of the 

the div 


such as shown in Fig. | 


which 
Sche 


mechanical mponents 


overall system 
ision into parts can be by mean 


mad 


matically, 
f “cuts’ 


Arbitrarily assign a direction of positive motion to 
each terminal of eack device. The term “terminal” in 


—— 
oni 1On 


cludes both the input and output 
vice since input and output functions hay 
coming reve! 


ed in complex systems. The assignment must 


the geometr 


be made unambiguously, in terms of 
physical element; a mere arrow on a ling 
gram will not suffice 


of a differential w 


\ typical assignment a 
Motion of the 
positive direction when the spider rotat 
viewed from the closest to the 
When the p 

terminal of 


uld be 


end 


sitive motion direction pecified at 


every 1 device, confusion of n writing 


’ La] 
the speed and torque equations for that d is unlikely 
Direction of positive motion. assigned t | 
be the direction 


it that terminal. On 
| although thes 


be either positive or negative 


taken to both posit 


positive 
torques are ¢ 


ipplied torque 
nsidered for clarity 
Use, 
Write the angular velocity equations for each device. 

Che algebraic signs appearing in the equations are not arbi 


} 


trarv since they have been determined by the geometry of 


the device and the assignments made in Step 

+. Write the torque equations for each device. Whereas 
usually ob 
to the princi 


the velocity relationships for each device are 

is often made 
ple of conservation of energy in determining the torque 
relationships. This principle, in accordance with the defini 
tions of positive velocity and applied torque of Step 2, 


vious from geometry, recours¢ 
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Fig. 1—Typical rotating mechanical system to be analyzed for speed 
torque characteristics. System is divided into elements grouped by 


cuts” 1, 2, and 3 





Solve equations of Steps 3, 4, 5 for the un 
known variables |) at every point 
tm n , ’ ‘ , , 


} 








; ; 


applied torque th terminal of the device 
angular velocity minal of the device 
number 
Write for each junction of two terminals, or “cut 
one of the following pairs of equations: 


Ww 


vhere «a i tl itv and applied tor 


+ 


spectively, of the ten to the left of the “cu 


Product 





slockwise at A, B, and C 


Other combinations could have been assumed 


while arrows 
Fig. |] 
is a line schematic 
Step 3: (a) Differential 
(b) Gear Ratio 
Ws “iH Wp 


(c) Tee connection 


DA we = we 


Step 4: (a) Differential, by symmetry 


1 T's 
also 7; 
From Eqs (4), 

T e(woe + w 

or Tq =-—}7 

(b) Gear Ratio 

T pe 
and (1) 


T pu 


From Eqs (5 


or T;, 
(c) Tee connection 
Tawa T pwr 


From Eqs (6) and (14 


Tat Ts 


Step 5: (a) Junction B-G (cut | 


WH 


Tp To 
(b) Junction C-D (cut 2 


rT; 


(c) Junction F-I 


Eliminate 
in Eqs + 


Step 6: 


Ippe ining 


l'rom |} q 


when looking towards D 


have meaning in pictorial illustrations such as 
they would be quite meaning] 


Note that 
| ron) | Y | 


in big. 2, which 


From Eqs (4 


From Eqs 


From Eqs 


Now 
lished fon 


that the 
the 
ments are 


] Gs 


rom i 


From Eqs 


obtained 


From Eq (13) 


I's 
and (22 


wg — |nm|wD 


(26): 


wo + |nlwe 


and 


= $wo(l 


1 ] 
speed 
i 


output 
cm numel 
is follows 
wD 2000 ry 
2000 rpm 


Other torque \ i Ics 


tion of the equati 


T's 
TP, = —(Te 
Tp =—T; 


Ts T p/\n 


T’; T 
Ne 


velocities or 


gative 


Ta = —43Tu 


signs indicate 


torque S$ are in 


ms 


5 in.-o 
T's) = —(17.5 - 


= +12.5 in.-oz 


= 12.5 2.5 = 


5 in.-oz 
5 iIn.-OZ 


that the corr 


Cspor 


direction opposite 


hown by the arrows. 


As a final check 


the above values can be substitut 


the overall system speed-torque equation, which from 


20 1) is 


91 


wherever 


to (21) 


chanical systems of rotating component 
store, generate nor dissipate energy. A ul 


will extend the 


(17.5) (2000) 


T Hox 0 
- 3500) = 0 


Tawa T 


(10 


lhe method presented above is applicabk 


which 


COU 


above method to include th« 


inertia, compliance and friction 





Wanted—lInventions 

Despite the fact that the govern 
ment’s military laboratories are carry 
ing on extensive research and develop 
ment programs, there is always a need 
for new ideas and techniques which 
might help the military in their ef 
forts to make superior weapons and 
equipment. The National Inventors 
Council of which Charles F. Kettering 
is Chairman periodically lists the tech 
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nical problems affecting National De- 
fense. Not all are strictly problems, 
but areas in which further technologi- 
cal advances are desirable. A few are 
listed here. A complete list may be 
obtained from the National Inventors 
Council, U. $. Dept. of Commerce, 
Washington, D. C. 

A device to slow down the rate of 
descent of smail projectiles, such as a 
155 mm shell, to reduce landing im 


Product Engineering 


pact to a few hundred G’s; methods 
for combating radar jamming devices; 
three-dimensional radar coverage; por 
able, ground-based equipment for m« 
teorological surveys up to 


or higher without using airborne in 


100,000 ft 
struments: a cooling device (other than 
fans, blowers, etc.) for small electronic 
devices; a potting material for use with 
transistors; a low temperature ilkaline 
zinc-mercuric oxide battery 


system 
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ULICK R. EVANS 
VERA E. RANCI 


Corrosion of 


Dissimular 
Metals 


Relative corrosion of dissimilar metals in 
contact; effect of electrolyte, metallic coat- 
ings and other causes on degree of attack; 


preventive methods and their efficiency. 


WHEN TWO ERENT METALS ARE IN CONTACT and ar 


itaining an electrolyte current 
te from the anodic metal to 

ult of the ensuing electro 
tends to be protected 
greater corrosion than 
similar to itself. The 


yinodic metal is shown 


but I 
; 
| 

hang¢ 

n the 

| he t 


formation 


is infallible The in 


qualitative: moreover, 
knowledge f certain combinations is very 
nadequate id, in al it is impossible concisely to 
le variety of exposure condi 


Method of Tabulation. The groups of metals numbered 
] t ) 10 ire iT! a r< 1 


ged as a sequence which is approximately 
similar to the table of potentials against the saturated 
ilomel electrode in sea water at room temperature. The 
11 to 16 are not arranged in any par 
cCulal sequen ( romiumM, 


stainless steel, titanium 
ind aluminum develop highh 
: 


protective oxide films and 
behave 1S elat el b] 


noble metals under conditions favor 
ible to the maintenan 


groups of metals 


e of such films, but are in some 
tont 


it under conditions in which breakdown 
of the films possible It 


t 
vhich cause difficulty 
iavior of dissimilar 


potentials 


: normallh 
these metals in particular ' ~ 
ittempting to predict the be ater 
in contact from a table of 


} 


produce moist | 

. oO d by oroug 

table record only the acceleration rages ¢ thoroug 
ulting from the dissimilarity of the metals @!Y» Dy the us 


: seriou 
nformation is given on the basi 
sion resistance inherent in the 


The symbols in the 
corrosion feé 


in contact 


| 4 
COrro- . 


particular metal The wo metal PRCCTEN 
degree of a eration is classified A, B, C and D in Condition of the Metal 
increasing intensity as defined in the Table. The symbol ne of the gt t 


enificantly 
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TABLE I—CORROSION INCREASE BY CONTACT OF DISSIMILAR METALS 





Cupronickels, 


platinum, 


Mone a 


Inconel, 


silver solder, 


METAL 
CONSIDERED 


CONTACT 
METAL > 


aluminum 


A—The corrosion of the 


sidere "i 1S 


“metal con 


nickel 
by the 


rhodium, bronzes, 
not increased silver molybdenum tin bronzes 
ontact metal 


alloys gunmetals 


B—The 
idered”” may 


1 the 





ot 
be 


~ contact 


corrosion the “‘metal con 


slighth 


metal’ 


incre ised 


Gold, platinum, rhodium, silver 
Monel, 
alloys 


Inconel, nickel-molybdenum 


The corrosi 


ick red 


the “metal con 
markedly in 
ontact metal’ 


likely to O 


metal becomes wet 


Cupronickels, silver solder, aluminum 
nay 


the 
Acceleration is 


only 


bronzes, tin bronzes, gunmetals B 
Copper, brasses, nickel silvers BorC 
Nickel B 
Lead, tin and soft solders ; B or Cit 


creased by 
cur 
when the 
by 


moisture in electro- 


containing 
salt, a id, 
In 


may be expected to occur under in 


lwt Steel and cast iron (a Cc 
lyvte such as 


combustion 
Cadmium Cc 
Zinc 


Magnesium 


products 


ships, acceleration 


and magnesium alloys 
board conditions, since salinity and 


chromated) (b) (a 
Austenitic 18/8 
18/2 Cr/Ni 
13% Cr 


ondensation are frequently present 
Under the 


icceleration may be 


mndition 
slight 


less severe 


Stainless steel 
Chromium 


When 


combination is 


moisture pre 


hk] 
nadvisable, 


th Titanium 


even 


ade “ 


sent, 
Aluminum and aluminum alloys (n 
without 


in mild mnditions, 


juate protective measur 











i Th Xposul ot 


minum-copper alloy 


should be 


nvironments 


ts between opper 
Ex 


ithodi pi tection avoided 1 mu 


mM rmally 


Inag h nu S | 
used in an ‘ i gainst orrosion is obtained by fir DI 


! y . ! copper 
protectec When a rich | with tin or nickel and then w than | 
of atmospheric moistur 

l ven wh n I 
from more 1 le 1 1, brass 


alumimum 


i admium of simil 
iromated, | | ont \ I l opper-t 


ind copper part 


bolts, washer ind studs, should be galvanized, 


other 


h as nuts 
idmium plated or 
uund is employed, insu 

idvi she uld be Ssougi 


Where 


vever, jointing con 


unnecessary bu 
ontact hetw 

the use of alu 

ontent 1s preferred 

with thi 


ntact 
ry iwater 


nNpe;r. s 
rt 


ntact with gunmetal vals 
, j 


in contact en magnesium orrod 





In act like dissimilar maintenanc 


other 


therefore, 
with 
of 


nother bras 


ind may, 
in contact 
the rrosion 
contact with 


composition 


metals when each continuous pr 


Metallic 


idmium 


for example, 
elerated 
effects within th« 
to the 
table as simple as 
of a alloy 
is affected by its condition. 
aluminum-copper alloys, the 
than the artificially 


brass can be acc 
Vhe SC 


orde I 


in group + one 


Metals 
table 


nother 


Coatings. 
by Wii nly 


| he 


ind zinc in ire used 
groups have been disr 


ot 


rarded in 
ind t 
the 


metal 


mimi 
THhinim ize 1S protective 


che TThi¢ il 


oating 
number 


group 
Moreover 
ontact with 


For 


naturally 


keep the behavior f a metall 
that metal 
provided that it thick 
reference should be made to the 


table Wher 


possible. behavior gen m similar to the same state, 


pores 


inother 


reasonably m 
example, with 


illoy noble 


aged alloy Again effects 


SOME ippropriate group in the 
iged more 


discontinuities exist in a coating, a cor 


these 


are disregarded to avoid 
undue complication of the table 
The more noble character of the stainless steels is 


pendent upon the protective film on the metal, and the 


de 


188 


rosion cell may be set up which can cause 
basis metal (if the the 
wastage of the coating metal (if 


than the bas For this 


ittack on the 
r undue 
nobk 


reason, drilling and 


coating 1s more noble) « 


coating is less 
metal 
195¢ 
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Magnesium 
Copper, Lead, Steel and 
brasses tin and and magnesium 
nickel Nickel soft cast Cadmium Zine alloys Austeni 
silvers solders iron chromated 18 Cr 


8 N 








A 














shearing should precede electroplating or other coating 
} 


ould 


processes rather than follow them, and precautions s 
be taken against wear or other mechanical damage to th« 
coating 

Contact of metallic « ing with a more noble 
may accelerate wastag oating so as t 
posure of the basi whi may then a 


rosion of the second metal 


Area Relationships. ‘The danger of corrosion at 
junction of two dissimilar metals is greatest if the area 
of the nobler metal or cathode is large compared with Microgalvanic Effects 
the area of the less noble metal or anode The danger elerated 
of very intense attack, when the ratio of the cathodic to vhen ther 


. 
anodic areas is high, greatest under immersed—as oy meta 
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the 


may be 


small amounts copper, dissolved by 


ot PI 
copper or copper alloy 
less nobk 
or ferrous 


ym ponents, 
+} vet 


metals the syst such as zin 


alloys, 


in em 
h the 


’ 
The mict 


with whi water ma\ 


come into contact ISCOPl( 


are liabie to result in severe pitting of the base metal 


Effects of Graphite, Coke or a Carbonaceous Film. 


these may a 


fabricat 


ind ler re 


Left on metal after 
electrode in a coupk 
lso 
in some cases, by mica. 


Other Contact Effects. 301 ( 


1 


DY 


ion 


in packing has a ius 


corrosion of a metal lerated 


identical metal, a same er 
When a 
another material in such a wa 

rosion in the crevi ( 
crevices where 


Up 


or a non-metallic mater meta 


be accelerated 
there 
ticularly dangerous for 
illovs 
the deposit due to 
with the 
Corrosion 


ited when there is 


may 


ind 
num \ deposit on a metal 
differ 
formation 


it two m¢ 


tween them, giving rise 
rtain timber 
ind 
gents 
Cause 
they 


ime ene lose d 


Prevention of Corrosion. 


if prevention lic ind a 


embly practices mtacts 


ble: avoid water-collecting px ts around 


mtacts; build in adequate ventilation 


provide for the protective measures 
that they 
tection is achieved ind it 
paint both metals, then it is preferable t 


metal 


sec are applied during 


by painting 
noble 


fund 


[his 
ion < 
effec tive ly 
other, thus 


venting a continuous 


Insulation. imental 
It may be 
} 


venting corro url 
methods 


ich 


in lating the « 


breaki the 
thus breaking 


the ( 


metals, 
ditions 
first 


may be usec 
need for electri 
xample, a base met 
in insulating bushing 
obler metal plat 
the bu 


Ins 


in 


tial and hence 


ditions, a large ulat 


the water film or t 
it 
and in thi 


All insulating material 


to render 


Metallic Coatings. 


ti yne metal 


rr 


de posited on 


su 


coupk . 


s10N 


and has been repla 


electrodeposition, hot dipping or metal spraying. In air 

frame assemt bolts, x bushings 

made from stainless steels and other 

lated sucl 

ht allo lternatively, similar 

ipplied to both th 

effect 
especially 

hat for long 


water from 


1] 


lies all SCTeWS, 


pins ¢ 


aluminum stee] 


bsequenth mium p whenever 1 parts are u 


formed 


li 
SO il 


with lig 
metallic co 


| 
base metal 


] be 

iutions are 
} ti n 
Ae 


ating 


1¢ ( 


10b 


raphite 


l iJ 3 
metal 


+} 
l 


inodi 


n of 


required 


G 
vation ofr 


€ ( 


Jointing Compounds. 


TI ion mhibit 


rosion 


ylenishment 


- ' eT ] 
particularly nmersec 


sometimes itmospheri 


Non-Metallic Coatings 


ttective in parti 


Microgalvanic Effects 


ng mi n IT 


The present article has been adapted trom 
at Bimetallic Con 


EDITOR’S NOTI 
a 1956 booklet “Corrosion and Its Prevention 
tacts” prepared by the Corrosion and Electrodeposition Com 
mittee of Metallurgical Research ¢ 
(Admiralty It is now published b 
permission of Majesty's 
Office 

Stress-corrosion, corrosion fatigue, impingement, erosion and 
Mate 
“Cavi 


the Inter-Service ouncil 


and Ministry of Supply) 


the of Her Sta 


Controller Britannic 


tionery 


“Resistance of 
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page 173, 
near the 


article, 
1956 page 


an earlier 
January 


fretting were treated in 
rials to Mechanical Corrosion, 
[ ltrasonic 
the use of ultrasonics 
ot 


September 1955 


induce cavitation 


Equipment,” 
to 


tation in 
desc ribed 


surface of a number materials 


Product I 


nginecer;ri 
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hy 


— at 






















THE GERMAN GOLIATH GP 900 I be 


introduced in this country next spring. Using a 40 hp 


which will 






2-cylinder 2-cycle engine, the car will have fuel injection 



















and will sell for about $1,600. Wheelbase is 90 in 








LOOKING IN OVER THE RADIATOR at the engine 
mounted transversely over the front axle. Mounted 
adjacent to the spark plugs are the injection valves, whose 
lines (see coiled piping left, center) lead from two injec- 
tion pumps at lower left 


Low Priced 
German Car Has 
Fuel Injection 


Fuel injection on cars in the real low on the 6-cylinder, 4-cvcle er ; { rst 

price field will become a reality next in the Mercedes-Ben 82 

pring when the German Goliath The Goliath ns t t \ t th t 'eCTS 

GP 900 |] ibove enters th | S +() hp it 4000 rpm wit t f 0 to f Clim}! 
utomobile market selling for $1600 of 75 mph. Maximum 

Of particular interest is the fact that m-kg at 2750 rpm. ( 

the Goliath will have 1 2-cvlinder, pla ement 1 +3 l 1] t | t: 4f ; nt. 

2-cvcle engine, a type of engine not a 4-gear, hand shift, transn My nsumpt t bout 
mmonly associated with fuel injec ind front wheel dt vhicl { les per O to th 

tion vstem Manufacturer f the pe rted to guarante: } t ’ t f { red 

fuel injection tem is the Robert safety with a great t t to tl | t t t type 

Bosch GmbH f Germany wh bility on the traightawa und the . ' cn ined 

ilso makes the fuel injection used urve Gear ati l) 4 t 
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TECHNICAL NEWS 


4-¢ ycle 


changes are necessary 


but no engine oil 
Also, the fuel 
and oil are filled separately; thus it is 
not necessary to figure out how much 
oil should be added to a 
imount of fuel 
Both Bosch _ injection 
Mercedes Benz, 
Goliath, 
tion and 
iircraft injections 
ed. An 
used for cvlinder 
obtained by a 


ises manifold va 


engine, 


ertain 


svstems 
4-cvcle. ind the 
2-cycle) use 


the same injec 


control principles as_ th 
Bosch pri 


pumping 


which 
individual unit 
Mixture 


control unit 


each 


uum ict 
connected to 

thu diust 
taken bv the 
troke 


1 diaphragm 
injection 
neo the 


pump rack 
quantity of aur 
engine. The fuel quantity pet 
with 
Bosch 
der injec 
feasible 


Llowever 


varie manifold pressure 


produces svstems for cvlin 
tion onl This is the 
method for 2-cvcl 
with 4-cvcle e1 


njection (through open intake 


only 
engines 
gines, port 
valves 
1 possibility, and Bosch is develop 


pump for this purp 


Vickers Has New 
Power Steering Pump 


Vickers, Inc., of Detroit, Mich., has 
me up with a new pump desig 
be used for power-steerimng 
1957 Dodge and DeSoto 

irs Called th \ 
princi lly from 

V1T24) in that 


block-mounted 


1 igainst a gen 


pump 
shaft 
driven pump 
Major differen 
ind the old 


model pump has lrive shaft 


this 
pump 1957 
ibout 
} in. longer and a ball bearing used 
1 th 1956 model has been elim 
ompletel 


iring a 


late 

ball be 

bearing is used to 

ind the shaft is longer 
The cam-contour ring 

large casting of 

steel, has 


, 
the pump cover has been 


expensiv 

been reduced in 

modified 
occupied bv th 

g. Vicker 


1 considerable savings in 


area On 


cam contour mn report 
metal and 
money. Compared to the 1956 model 
operating pressure will be up from 
100 to 700 psi ind rpm down from 


600 to $10 rpm 
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X-Ray Microscope to Aid 





Metallurgical Research 


Corrosion, the effect of foreign mate- 
rials, soundness of electroplated coat 
ings, and the effects of various proc- 
esses on the behavior and 
of metals further ex 
plored with the aid of a new X-ray 
microscope developed by General 
Electric Co., Schenectady, N. ¥ 
Ihe secret of the X-ray mi 

scope lies in the small size of the 
focal 
electrons and thus 
off X-rays Chis 
millionths of an 
X-rays emanating 
spot fan out in il] 


structure 


may now be 


spot, which is bombarded b 


caused to give 
only 40 


inch in d 


target 
1amete! 
from such small 
directi 

object which the 
X-ra\ Iihl 
magnihcations 

ind at the 


nner 


hence magnify any 
pass through he 
ichieves 
times, 
closes the 
object being examined 
Basically, a narrov 
trons emerges from 
This beam 
ondenset 


in obj 


A POLAROID CAMERA is shown photographically 


with an X-ray microscope 
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1 


then bombards the 
sheet t 


tinv beam target 


made of a tungsten which 


thick enough to stop the electron 
but thin enough to permit the gen 
erated X-rays to pass through. Th 
remainder of the instrument is 
imple shadow projection microscop 
Ihat is 
xX ray 


n a flourescent 


a specimen placed near th 
source casts an enlarged imag 
screen. where it can 
be viewed by the ev ma ph te 
graphic film wher 


] 
a 


While not as 


nitving 
l ViliZ 


p Wel 


power a the 


the X-ra' 


vacuum 
ration tech 
+} 


cne optic i] 


inherent 
it pene 


of the object and 
11 


' ' +. 
‘ ) 


recording an object magnified 


The microscope can achieve magnification up to 1500 times 
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Xeroradiography for 
Rapid, industrial X-Rays 
X-ray 


duced faster and 


Industrial images can be pro- 


: bh] iC kboard”’ 


wh aS XeCI 


All 


m will fine 


exposure time 
Xeroradiogt 


iowing 


~ 


iphy w 
prin 


} 


metal 


plate 18 


before 


which pa 
casting, will d 


tially 


density ot the X-1 


result is 


in inver 


a? 
GREEK FOR “THING 


tank-type vehicle, 


} 


on the plate 

THE ONTOS 
An extremely mobile 
Allis-Chalmers for 
as an anti-tank weapon 


visible, on 
] 


aevice 


[his 


whi 
Ordnance, but 


The 


5SU 


Army 
powdel! 

I Ontos 
and one cal 


spotting rifles, 


the 


iF 
closely 


in th 


forming 


target, 106 mm guns automatically 


than 


ammunition loader—the Ontos 


vehicle in history. It relies primarily on 


trained on the 
4 6cylinder 


road is 30 mph 145 hp ge: 


develop films 


the 


mounts six 
machine 
ire , m the 
singly, in pairs, or in a six-gun salvo. Carry 


claims mx 


target, and its high maneuve 


is the Marine Corps’ newest deadly weapon 


track 


was ack 


8} ton was developed by 
Marine 
rifles, fi 


rifles 


vehi le 
Corps 


50 cal 


later pt i by the 


illess mur 


106 ma 


When 


recs 


ea find the 


the spotting 
They 


three driver 


target can be fired 


rew of gunner and 


re firepower than any other land combat 


speed 


with which its bi 


Maximun pe 


engine is UM 


the 
rabili 


ine 





then dry them 


Non-Metallic Permanent 
Magnet Holds Strength 


A ceramic material that 


N. ¥ 
titute, ¢ 


nay 


olumbi 
} 
nant pe 
duction-lin¢ 
the field of lig 
ment needed 
work include 
of 9 x l4in., a 


aevice, a 


rerring 


ord if 


re 


manent 
Ihe » 4 Ta\ 
rm} 


xeroradiogra] 


conventional fil 
duction, the 
radiographic las 
processing and 
cluding investmet 


estimated it ar 
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Briefs 
Room temperature curing silicone 
rubber is being used by Northrop 
Aircraft, Inc., to protect the high im 
lance circuits in the Snark guided 

ind other N 

the electroni 

t the n 








citors, transist 

pat 
RAPHITE uipment, the panel 
THER MA . 


Lume lastic RTV 


OF REACTOR SHOWING CORE IN CENTER 


L AND METHOD OF CORE SUSPENSION 


THE REACTOR’S CORE, suspended in a pool of water by a tower on a movable 
bridge, consists of 20 fuel elements each 3 in. sq by 2 ft. The second bridge is used m mon 
to bring materials close enough to the core for experimental irradiation. The reactor * ao 
core can be moved close to the right end of the pool where special “beam tubes” and = 
a “thermal column” contain specimens to be irradiated n at 100 ps 


Adding machines are being tested 


Battelle Institute Builds A Reactor 





The nation’s first privately owned 


nu ir research center has been « ll d 
pleted at Battelle Institute’s lum t powel 
bus, Ohio laboratori esigned bi 8 in. and 
Battelle physicists and buil \ extending 
American Machine & Foundr 0 walls of the 
the 3 il lollar re r WI of the core 


ly f where specimen 

\ two-section. ' er-filled ss be placed to utilize 
vhich the reactor core is su 5; radiation ne meg 
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control rod ] uspended from th gamma Tay pre ent, In order to assure uniformity 
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ing and other large experiments may pecimen 
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materials and 
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core. minimum exposure time of 2 s« system on six critical materials by the 
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; ; THE BACK SIDE OF the instrument panel in the 1957 Oldsmobile, showing for the 


smitter 
he transmitter uni : first time in the automotive industry a printed circuit for the instrument cluster 
mounted beam and pneumatt O22 Printed on the insulating plate that forms the reverse side of the instrument, the 
as an error detector and pi mpli circuit board replaces 14 separate connections, reduces short circuiting, and simplifies 
fier to convert a pneumati maintenance. Also on the 1957 Olds, the Rocket engine has been jumped fr 
277 hp, with an increased engine displacement from 4324 to 371 
an electri his nsi I i pws aon . 
increase from 340 to 400 ft-lb at 2800 rpm. Compression rat 
unit converts pneumat . 
f Engine exhaust ports are 20 per cent larger to improve scavenging 
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THE NEWS IN PICTURES 


THE ONLY PRESS IN THE lI S. AIR 
FORCE Heavy Press Program for the extru 
sion of steels and large titanium components 
has been placed in operation by the Metals 
Processing Div., of Curtiss-Wright Corp., 
Buffalo, N. Y. Capable of exerting a pres 
sure of 12,000 tons, the 126 ft long press 
was designed by the Loewy-Hydropress Div., 
of Baldwin-Lima-Hamilton Corp., Philadel 
phia, Pa. Inset view shows a 50 ft long 
tube, 6 in. in dia, extruded in nine seconds 
One thousand feet of 4 in. spring steel rod 
is extruded in three seconds. Aircraft compo 
nents made of titanium and cladded stainless 


steel sections are presently being produced 


STANDARD RAILROAD WHEELS from 40 
to 48 in. in dia can be tested on this inertia 
dynamometer, considered the world’s largest 
at the U. S. Steel Corp.'s Applied Research 
Lab. in Monroeville, Pa. The dynamometer con 
sists mainly of a mill-type electric motor, a 
variable-weight fly wheel, a track wheel, a spring 
loading device, a braking mechanism, and auto- 
matic and manual controls. With all 14 
removable disks on the fly wheel, the dynamom 
eter when rotating at top speed is capable 
of imparting 68.5 million ft-lb of energy to the 
test wheel. A large locomotive with 40 in 
dia wheels and traveling at a top speed of 
120 mph dissipates about 15 million ft-lb of 
energy in braking to a stop. A feature of the 
machine is its ability to simulate the loading 
and tracking of a wheel on the rail. A 9 ft dia 
track wheel with the head of a standard 132 
lb rail around the periphery is rotated by fric 
tional contact with the test wheel. To duplicate 
tracking, the 9 ft wheel can be oscillated 


laterally as much as 2} in. at rates up to 60 cpm 





COMPLETELY SUPPORTED BY AIR, this 80 ft long, 40 ft wide 
and 20 ft plastic building weighs about 400 lb, costs about $2000, 
and can be set up by three men in one hour. Developed by the 
United States Rubber Co., Mishawaka, Indiana, the portable war 
house is made of a thin, vinyl-coated nylon fabric called Fiberthin 
and is considered particularly suitable for food manufacturers 
who require seasonal temporary storage for package goods during 
peak production months. The building is anchored tw the ground 
by a Fiberthin tube 15 in. in dia, extending around its base and 
containing 23,000 Ib of water. The building folds into a package 
5 ft long by 3 ft wide and is erected by low pressure air from 
a compressor or blower. The compressor maintains a constant 
air supply which will enable the building to retain its shape even 
when the door is opened for fork lift trucks carrying in goods to 
be stored. The portable building will be leased and sold throug! 
the Calumet Industrial District Co., 1501 E. 96th St., Chicago, Ill 





Son dade oe 


A COMPLETE static switching control 
functions as accomplished by the contact switching: “and,” “or, 
making devices has been announced by and “time delay 
General Electric Co. as an aid to the auto 
mation of various low-power switching 
operations. The system consists of a com 
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The new switching con 
troi can be furnshed in completely engi ing to GE, will be eliminated 
neered panels and systems 


LOCAL BATTLE AREA surveillance of enemy move 


ments despite smoke, darkness, or f is simplified with 
this small, lightweight, radar set, developed by the 
Sperry Gyroscope Co., Great Neck, N. Y., f 

Signal Corps. Considered the smallest radar 


developed, it has a maximum range of 600 


is self-contained in a drum-shaped metal case 
dia, and 14 in. long. Lightness and ruggedness was 
attained by eliminating a cathode ray tube and sub 


stituting audible signals. The t produces distinctive 


sounds when contact is made with a vehicle or soldier 


Power 1s supplied by a lightweight { generat 


N 


plete line of static components to provide trol designer. The designer of the new 
system that performs the same control the five logic functions 


intelligence unit permits it to be combined with avail 


memory, able regulating systems of the static type 


Wear, fatigue, and other factors, accord 


bec ause 


(above, left), the switching devices are encapsulated 
or in component form (right) for the con 


and have no moving parts 
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Federal Research Results 
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Engineering Schools Offer 
Benefits to Keep Faculty __ 


Retaining a qualified faculty despit 
the tempting offers from industry 
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TECHNICAL NEWS 
COMING EVENTS 


December 10-12 

1956 Eastern Joint Computer Con 
ference, Hotel New Yorker, New 
York City The meeting will be 
jointly sponsored by the IRI 
ind the Association for Computin 
Machinery. The “New 
Developments in Computers.” Be 
tech 


Than 


theme will be 


extensive 
the T¢ 
exhibits by manufacturers 


ides an program of 


nical papers, will be 


in the com 


puting field 


December 19-20 


Radio-Electronics-Television Man 
ufacturers Association Symposium on 
Applied Reliability, Bovard Hall, 
University of Southern Calif., Los 
Angeles, Calif. There will be 
on Mechanical Reliability, 

tion Feedback, and Component Eval 
uation Usage. Highlight of the meet 
ing will be an evening panel session 
Feedback—Is It Eff 


Sessions 


Informa 


m “Failure 


tive 


January 14-16 


3rd National Symposium on 
ibility 
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ind Quality Control in Ele 
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LD. ¢ lhe theme will be a “Report 
to the Nation on the Present Statu 
Reliability.” There will be tw 
oncurrent sessit for four period 


during the day 
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Polyethylene; and Epox 


January 21-22 


Solar Furnace Symposium, Hotel 
Westward Ho, Phoenix, Arizona. Ses 
sion topics are: Design and Operation 
of Large Solar Furnaces; Furnaces for 
Basic and Applied Research; and Fur 
Determination and 
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Following the sessions wil 


nace Performance 
( ontrol 


200 


AIEE, 


be a field trip to see a small furnace 
it the Arizona State College. The 
will be an address by Dr. C. C. Fur 
Asst. Sex of Defense for Re 
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Practice; A Practical Operating Man 
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veloping Effective Managers in the 
Small Company; Management Plans 
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Standards for Managing R 
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Growth; and others 
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the Con 
purpose, the promo 
peaceful purposes in all the nations 
Che 5th Atomic Energy 
Conference will be held 
with the Congress 


of the world 
for Industry 
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Over 200 exhibitors will display 
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130 technical 
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Gporrs of rockets swooshing heavenward 
become more and more familiar as we 
thumb through today’s industrial publications. 
The recalcitrant rocket shown on this page 
indicates that things can go wrong in research, 
and we don’t claim that the absence of a 
Sanborn oscillographic recording system some- 
where along the line was the reason for this 
disappointing trajectory 

What we do wish to say is that Sanborn 
equipment is playing an increasingly vital part 
in rocket development. Used in the laboratory 
to record flight behavior simulated by analog 
computers, and in plotting rooms at testing 
bases to tape down telemetered data, Sanborn 
150’s’"’ are helping rockets to get and stay 
where they belong 

You can see Sanborn systems in many 
other places, too. Oil fields, electronic com- 
ponent production lines, machine tool plants, 
hydraulic testing laboratories, numerous air- 
craft manufacturers, computing facilities 
are putting single to 8-channel Sanborn systems 
to work Most are housed in vertical mobile 
cabinets, while those in the ‘‘field’’ are often 
divided into portable pac kages for each instru- 
ment All of them give their users inkless, 
permanent recordings in true rectangular co- 
ordinates, one percent linearity, as many as 
nine chart speeds, and the efficiency (and 
economy) inherent in Sanborn unitized design 
A dozen different plug-in preamps further 


caste 
extend their value, by making change —— Bas Ns 

over to new recording inputs a qui k Ss A i a | i | @ | be N 

ind easy procedure. "> Sf 


CAMBRIDGE 39, MASSACHUSETTS 


Which way rockets are going may 


not be ao primary concern of yours 


* But if recording problems are 
a: you're apt to find some interesting 
ond useful answers in Sanborn's 

2-, 4-, 6-, 8-CHANNEL , 


16 pege “150 System" catalog 
8-, 6-CHANNEL 4-CHANNEL 2-CHANNEL 1-CHANNEL ANALOG COMPUTER SYSTEMS Write to us for a copy 
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Temperature changes, dust, dirt and moisture 
SA can’t affect the operation of Adlake relays. 
mercu ry 4 , ‘ They require no maintenance whatever...are quiet 
; and chatterless...free from explosion hazard. 
;, Mercury-to-mercury contact gives ideal snap 
action, with no burning, pitting or sticking. 


relays Time delay characteristics are fixed 
' =" ; ‘ 


and non-adjustable. 

For more information about Adlake 

Relays, write The Adams & Westlake 
Company, 1169 N. Michigan, Elkhart, Indiana. 


the original and largest manufacturers 


THE ADAMS & WESTLAKE COMPANY eckuart, INDIANA phy ne ta 


New York « Chicago « Established 1857 
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CARBON STEELS 





T 
Material 
Designation 


ensile Strength, 


Yield Strength, 
Elongation 


Machinabilit 
Characteristics Cost Index 
ion Bll 


base 








AISI-C1020 
Cold rolled 


steel 


SAE-X1020 
Hot rolled 


steel. 


(AISI-C1022 


69 ,000 psi 
48 ,000 psi 


30 per cent 


69 ,000 psi 
47 ,000 psi 
30 per cent 


Good case hardening characteristics 

carburize). Not recommended for 
through-hardening Machinability 
Can be welded brazed, easily 
bent and formed in the proper 
anneable condition. (Hard, % hard, 
4 hard, and dead soft 


fair 


Properties approximately the same 
as AISI-C1020 cold rolled steel. Less 
machinable but more economical for 
welding since rough surface is satis 
Suitable for hammer 


factory. forg 


n¢ 


1° 


machining 
hardening 
spacers, me 
vers, ti 


blades 


ring (1) little machining 
2) low cost 3) « hardening 
Brackets, levers, ti 


mblies 


Parts requi 
ase 
4) welding 


bars, welded ass 
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YOUR ORDER IS WELCOME 


FOR 7 or 1,000,000 BEARINGS 





PURCHASE ORDER 


AND 

Te] COMPANY | She oo 

YOUR | TES pate 10/1/5° | 
UNITED STA 120/56 | 


agar ING CO. — nea. BY 10/ 
+o BOUND BROOK OIL-LESS BEAR 


New Jersey. . 
Bound Brook, oops NAMED SLOW 


FOR G ‘ 
EASE ENTER OUR ORDER PR 
PLEA? 


= DESCRIPTION 


cS-754G61500 + 69@ a 


NO PENALTY FOR SMALL ORDERS 


Deliveries are prompt. (Immediate 
delivery for stock bearings.) Write 
for Stock List No. 4 today ...... 


BOUND BROOK 


OK OIL-LESS BEARING CO., EST. 1883, BOUND BROOK. NW.) 


a in 


POWDER METALLURGY BEARINGS + PARTS 
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CARBON STEELS (c 


yntinued) 





Material 
Designation 


Tensile Strength, 


Yield Strength, 
Elongation 


Characteristics 


Machinability, 
Cost Index 
based on B1112 





AISI-C1040 
Hot rolled 


steel 


AISI-C1040 
Hot rolled st 
Turned and 
ground 


AISI-C1095 
Hot rolled 
steel also 
referred to as 


drill rod”’ 





93 ,000 psi 
58 ,000 psi 


1 


per cent 


100 ,000 ps 
64 


22 per 


O00 psi 


cent 


106 


60.000 ps! 


OUU psi 


2 ne . ‘ 
49 per cen 


106 


Ht 


00U ps 
000 ps 


per cent 


Tough and ductile; wear and shock 
Good hardenability (rela 
Small 
must be 
Avoid. thin 
Machines to 
than SAE-X102( 


hardened 


resistant 
and 
heat 


tively high distortion 
ntricate sections 
treated with care sec 
design 


finish 


tions in 
smoother 
Can be 


nduction 


surface 


Round stock used primarily for long 
which required greater 
strength than AISI-C1020 or unsym 
metrical machining, such as keyways 
Mechanical properties same as AISI 
C1040 HRS but twice 


shafting 


as expensive 


Can be 
hardened 
Do 
without 
brittle 
readily 


spring tempered and fully 
Avoid stress concentra 
tions 


not weld or electroplate 


precautions to prevent em 
ment. Spring tempered sheets 
punched blanked If 
shape of spring complicated, 
annealed condition and then heat- 
Good finish. Can be hardened 
a RC-57 


and 
form in 


treat 
to 
Water hardening polished steel 
Polish after heat treat 


Can be 


No grinding 
necessary hardened t 


RC-61 





flame or 


63 per 
81 


cent 


) 


42 per cent 


} 


ng high st 


rength and 


1 machining. Shaft 


rockets, large gears 
f crankshafts 


forgings 1 as 


connecting rod races, 


and 
brackets 


nk pump shaf 


Shafting turn 
commonly 


purpose 


pens 
2 u thin sec 
poor heat treat penetrat 


retainers flat and <« springs 
washers ste 


springs, Gow 


r dowels as rece | 
ng pins when running 


act with rollers 





CARBON STEELS—FREI 


MACHINING 





AISI-C1117 
Cold rolled 


steel. 


AISI-C1141 
Hot rolled 
steel 





82,000 ps 
63 .000 ps 


18 per cent 


2.000 ps 


74,000 ps 
21 per cent 


UUU Tf 


97 i 


59 000 ps 


s 


25 per cent 


cutting stec Case hardening 


mmended for wear resistance 
ly. Unsuitable for parts subject t« 


shock 


vibration, or fatigue, or for 
orming, bending, upsetting, or car 
Inherently brittle For 


superior prope rties use Cl 117 


burizing 


Free 


iorm, 


] Dev 


carburize 


cutting stee 
hard 
strong, tough core 


€ lops un 


and 


case 
Carburizes with 
ut embrittlement 

General properties similar to C1040 
but slightly machinable and 
more uniform response to heat treat 
ment. Greater resistance to abrasive 
wear. Good strength and toughness 
AISI-C1141 cold rolled 


arativ 


| nt 


more 





steel 
74 


com 


ely free machining per 








1 Screw ma 1e prod 
Parts 
and finish « 
Worms, col 


shafts (stat 


icts 


on which machining 
ons 


bars 


ing 


Free 
greater toughness 
Medium di 


worms 


machining pat 


than 


t requiring 
B1112 


pins 


ity shafts, studs 


screws, 


Parts hav and 


toughne ss ct 


ng good strength 
ipled with g od ma 
Angle 


arbors, brackets, screws, shafts spur 


chinability bars, braces, 


and bevel grars, studs, worms 
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are you 
killing 

that still, 
small 


voice? 


When that voice prods yor 
professional ego with, “You 
do bigger and better things!,”’ 
you smother it with a wet 
of doubt? 

And when that same vo 

to you of a gentle clim: 

the snow is yours just for t] 

and sunshine is always your 

the basking, do you clobber 

the sledge hammer of self-deni 
Don’t kill that voice! Its wisdon 


her 


could lead you to a place where 


) 
you'll find those bigger things, 


hat better life—Firestone. If 
u've a mind that can matter in 
the guided missile field, Firestone 


ae 
needs you in its vital develop 


ment 
program for the Army’s “Corporal,” 
first surface-to-surface guided 
ballistic missile. Here are just a 

} 


lew O! Our needs 
Flight Simulation 
Electronics Syste ms 
Missile fomponent Design 
Syste ms Analysis 

Sti uctural De sign 

Field Engineering 


Next time you hear thi 
small voice, don’t reach 
shotgun. Reach for your 
Write—right now! Let that s 
small voice guide you to big 
accomplishment for you, big 


happiness for your family! 


Firestone 


GUIDED MISSILE DIVISION 


RESEARCH * DEVELOPMENT * MANUFACTURE 
**Find your Future at Fire stone’’— Los Ange les ° Mo? té rey 


WRITE —- os OIRECTOR. LOS ANGELES 54 -ALIF 
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ALLOY STEELS 





Material 
Designation 


Tensile Strength, 


Yield Strength, 
Elongation 


Characteristics 


Machinability, 
Cost Index 
based on B1112 





AISI -2340 
Hot rolled 
steel 


Nickel steel 


AISI-3140 
Hot rolled 


steel. 


Nickel 


chrome 


AISI-4140 
Hot rolled 
steel 


Chrome 


moly 


AISI-4150 
Hot rolled 


steel. 


AISI-4340 
Hot rolled 
steel 
nickel 
chrome-m«¢ 


AISI-4615 
Hot rolled 
steel. 


Nickel-moly 


AISI-6150 
Hot rolled 
steel. 
Chrome 
Vanadium 





110,000 psi 
80 ,000 psi 
22 per cent 


96.000 psi 
64 ,000 psi 
26 per cent 


90 ,000 psi 


63 ,000 psi 
27 per cent 


000 psi 
000 psi 
per cent 


000 psi 
000 psi 
per cent 


000 psi 
000 psi 
per cent 


103 ,000 psi 
70,000 psi 
27 per cent 








For structural purposes where great 
and toughness are re 
Reasonably 
sistant. Quench in oil, not 
Little heat treat distortion with deep 
hardening. Do not carburize or weld 


strength 
quired. corrosive re 


water. 


High 
impact and fatigue resistance. Suit 
under vibration Readily 
forged. High creep resistance up to 
1000 F. Relatively low cost Not 
for severe metal-to 
wear. Machines well 
heat-treated up to 150,000 ps 
hardness, RC-55 


Heat treats exceptionally well 


able 


recommended 
metal when 


Max 


wear and fatigue 


High 


resistance 


strength, 
Suitable for large sections 
because it can be deep-hardened and 
for parts of varying thickness. Good 
response to simple normalizing treat 
ment or flame hardening. High im 
strength at high hardness, if 
fully heat treated. Difficult to forge 
Weldable. Max. hardness, 


pact 


and roll 


RC-57. 


Properties same as AISI-4140, but 
with higher hardness penetraticn. 
Max. hardness, RC-56 


Very high hardenability and strength 
for medium carbon range. Develops 
best of ductility and 
strength in heavy sections High 
fatigue and torque properties. Anneal 
before machining. Water or oil 
hardening often used in very heavy 
Max. hardness, RC-55 


combination 


sections. 


Best of carburizing steels. Outstand 
ing for uniformity of case and re 
sponse to heat treatment. Relative 
freedom from distortion during 
quenching and excellent toughness 
at high hardness. High fatigue re- 
sistance. Usually oil quenched, but 
for extreme hardness, use water. For 
better machinability, use annealed 
or normalized 
High strength, fatigue resistance, 
shock and wear resistance, and excel 
lent ductility. Very little heat-treat 
distortion. Fine grain structure. 
Poor machinability unless annealed 
before machining. Do not weld 
Max. hardness, RC-58 








57 per cent 
139 (unleaded 


leaded 


5 per cent 


58 per cent 
117 


50 per cent 


132 


1) Small parts subjected to torsion 
and fatigue 2) large heavy-duty 
parts where only simple heat treat 
highly 
shafts, 


is practical 3 stressed 


parts Propeller axles, 


gears 





Forgings, crankshafts, oil well tool 


| joints, steering knuckles, high temp 


| valves and fittings, engine bolts 


| valves 


| AISI-3150 used for small gears 


| Cams, cylinders, rollers, gears, pins, 


clutch tools, axles, bolts, 
| spindles, shafts, crankshafts, spline 


Com 


plates, 


| drives, heavy-duty tubing 


paratively low priced 


Better hardenability qualities at rel 


atively low cost. Gears, axles, 


shafts roller bearings, studs 
gears, crank shafts, 
substitute for AISI 
heat-treated 


Spiral bevel 
large forgings 
3140 


shafts. 


large diameter 





1) Carburized parts; 2) auto 


matic screw machine parts 


Gears, cams, shafts, spindles, bush 
ings, rollers 


1) Parts with 
2) Springs subjected to high tem- 
peratures, high stress and impact. 
3) Parts requiring high strength, 
impact and hardness, but less tough 
and ductile. 


varying thickness; 
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NEW €COMPONENTS 





BALANCE-CONTROLLED MOTOR, above, has output shaft which can 
be made to provide 1 rev per hr or less. Interval timing unit, shown in 
housing, is a motor-operated relay or switch. At right is solenoid coil and 
balance assembly, or motor The timer’s gear box assembly is also shown 


Battery-Operated Motor Uses Clock Movement 


\ miniatur ( f the balan 
low current requirement I a made between the 
motor 1s for precision timing 
energized by flashlight-tvy rcu 
curvy batteries. With wl he manu ymplete yf the balance 
facture! escribes ronol I verv 4 sec \ ( ratcl wheel 
curac\ 
month 
used to drive charts and Mairspring 


plic ition to compute 





equipment, automatic and telemet« 
Balonce whee/ 
ing devices, many kinds of switches 








ind contro] ratus is expected 





motor is made in Switzerland 


tested and regulated in the 





The motor rive power fro1 Solenoid contact 
l balan 


which is activated by the magneti } 
field of | 1 On the Arc-obsorbin 


1 solenox balanc Mognet 
second winding 








co > 


staff is a silver contact shoe, connected 
to one side of the circuit. The balan 


staff also carries vpe armature 
} 


which on each s sses bi n 
the pole pi ; the lenoid {} 


ylenoid energized rr \ s] Bottery 








ter ] lorine +] ] ony 
Intervals al 5 Ca ‘ SCHEMATIC OF battery-operated tuming motor 
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AND MATERIALS 


SPECIFIED BY PRODUCT ENGINEERS 





motor for months, a suitable mercury is 1/15 per cent; with 
So small is the current 1/40 per cent 


idded protection of an Battery life 

md winding on the the average 
ontact points pro ibout 0.002 t 

and pitting converts th« ntermittent 

stopped, the bal drain which actually occurs 


mes to rest with equiy ilent of a continuou 
t is self-start example, a single mercur 
stored capacity of 14,000 ma at 
desired ated this new mo 
due t All model 
standard 
3, | 


Output 





ontr 

This contr 

form whi 

ing of elec 
iodule nten ils, Ol 
provid l mechani 


nechanica ng power for operat DI t time 


ing the entire uni econd modulk The OWE! upph 


the suring mecha- modules are availabk 


ially a ruggedized ferent spring siz 
| ises the different operating tor 
control unit and 


periods of different 


Linear Ball Bearing for 
Supported Shafts 


CONTINUED ON PAGE 218 
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COMPONENTS A N 


D 


continued 





rrec 
id fit 
ball bushing 


st ind ira 


mooth 


light pri 


Open-ti 


1 
It 


Pp Manu 


factured to dimen 


1oOns 


hoaftt d , ror 
latt diameters 1 


| hom on Indus 


N.Y 


For information 


Circle 


more 


3 


inside back cover 








if 
=| 


F 


RARA 


SStitierstset 
psgsseee 

































































© 














Elec tro-Magnetic 
Multiple Disc Clutch 


»-br 


in 


ened for 
step acceleration of larg 


I'he clutch is de 
Tnasse 


main drives, or as an auxiliary or feed 


drive where precise control and quick 
response is necessary as in machine 
iid to be smal 
ot the 
does not 

the 
rmed 


ult 


tools. Dimensions are 
in relation to the magnitud« 
torque. The 

the disk 


bundle can be 


flux 
therefore 


magnet 


pass bundle, 


| ¢£ 


designed and f 


without regard to magnetic cit re 


4 V d« 
shows the 
to which 


outel 


the inner di 
member 
outer dis] 

engaged D 
the 


ux 


CUISk 


outer 
yused by energizing th 
the 
irmature (¢ 
rhe 
disk 
ifter the coil is energized 
for 


passes through vOl 

ind the 
the stack of disks 
locknut (f) presses the 


ether 


vary the 


ener? 


For more information 


Circle 4, inside back cover 
Cam-Operated Rotating 
Limit Switch 


ration 
ntact 
Thi 
1 screwdriver, 
to} 


Swi 11 


individ 
ition to im 
in be made 


the outside, the 
tion 

is made in three stand 
iccommodating five, nine o1 
Che split butterfly cams 
with 


break 


Cams 
et 1 spread between 
15 to 


idjustment 


ot 345 


in-motion 


ind from 


outside 


ao 


15 deg 
Contact 
contacts, 

other 
normally-open 
Contacts are | 
th 
nvlon 

Cam ( nd 


without di 


issemblies have two set 


of normally-closed and 


the 


one 
interchangeable between 
ind 

imp capacity, 
the 


normally-closed 
ind 


ha 


= 


imms bearing on ims 


vidually adjustabl 


ind removable turbing the 


( 
replaced without 
Che 
perate at speeds up to 10I 
be 
uinter-clockwise Cla 

1146 E. 152 St., ¢ 


ims ontact 

ind embling 
' 

the med 


switch switch is d 


eith I lo 


~ 


‘ttahon can 


For 


Circle 5 ‘side 


more information 


back cover 


Switch Indicates Position 
And Circuit Connection 


A device has been 
the O} 


swit 


indicates 
of a 
mechanical 
electrical 

nts the 


ind 


cn 
tion h. p 
pe sit 
condition 
failure o 
u measures 
4; in 
The device 1S 
f four color-coded 
ted to the 
th 


\ 


supplied by an 


sm ill net 


through a nt-lir 


+} 


il 


CUTIT¢ 
sufficient volt 
Che 

neon lamp thr 

h is 
uminated 

losed, 
1uses de-ioniza 
This devi 

ts a well 
tional Electrical 

& Machine Co., 

ter 4, N. Y. 


tion witch 


the 
the 


switt en 


O} 
\\ 
the resultin 


her 
nen 


+ 1 


en 


For information 


Circle 6 


more 
inside back c 


ver 


Remote Positioning System 


positioning 


1 torque capacity indep 


This remote 


ndent 


high 


spec 
I 


tion without overshoot or os 


ignal magnitude, 


small size actuator with exceptiona 
ning 
The 


tems have been designed for industria 


high torque capacity, positi 


uracy with low dead band 


ipplications and operate fi 5 
HC, OV cps powe! 
(he basic components are an an 
| 


plifier and a high torque motor hav 





CONTINUED ON PAGE 
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How a precision 
surface grinder is 
designed to hold its 
precision for years 


The job of preloading super- 
precision ball bearings calls 
for grinding precise 

amounts of stock from the 
faces of bearing rings. 

To obtain such results with a 
satisfactory degree of efficiency 
requires a grinder designed 

to maintain maximum rigidity 
and precise swiveling of 

its wheelhead arm plus precise 


rotation of its work spindle. 


The diagram at the right 
shows how such rigidity is 
built into a precision surface 
grinder. All bearings indi- 
cated except the thrust 
bearing at the bottom of the 
column which supports 

the wheelhead arm are 
Fafnir super-precision, 
preloaded types. The use of 
these Fafnir ball bearings has 


resulted not only in work of 
dependable accuracy and finish, ‘ 


but also longer machine life. For 
other application data on Fafnir 
super-precision bearings plus 
dimensional and load rating 
details, write for Fafnir Precision 
Ball Bearing Catalog. The Fafnir 


Bearing Co., New Britain, Conn, 





View of the oscillating wheelhead, which is 
also mounted on Fofnir super-precision beur- 
ings, in the process of preloading a super- 
precision beoring. Column and workhead 
bearings have been in operation for over 15 
years. During that time they hove maintained 
their precision. The original bearings ore still 
in use 





Ew COMPONENTS 


AND M 


ATERIALS 


continued 





ing excellent starting and stopping 


features. The amplifier supplies 
to the motor 


feed-back 


the position 


powel 
s required to cause the 
balan 


manually set on the po 


potentiometer to 


tentiometer mounted on the amplifier 


lorquc 


| 
depending on output speed, for which 


capacities are up to 100 in-lb 


na ird Cal ratios are 


wailable up t 
rpm. Actuator output speed will 
rrespond to speed of input control 


up to the limit of specific 


I 


ictuator 
ised 
\ separate for control 
other transducers or switching circuits 
es this 
for an\ 


rogrammimng OI! 


input from 


desirable flexibility 


ipplication where 


system 

1utomatic 

remote positioning 

\ variety of actuator 

re so available. Globe In 

dustries, Inc 1784 Stanle Ave., 
Davt Ohio 


For more information 


Circle 7, inside back cover 


and 


Packaged Control 
Braking Systems 


Lhe » 
standard a-c motors, according to the 
manufacturer. Through electrical brak- 


ng, braking torque diminishes as the 


systems can be applied to all 


motor decelerates until a smooth, 


definite stop results, normally in the 


ime time required for acceleration of 


the driven equipment 


There is no 
yossibilitv of reversing 


Self 
in NEMA 1 or 12 


2 enclosures 


contained 
, control 
installed without anv mec 


lers can be 


chanical alterations. Motor mainte 
limited to that 


standard a- 


nance needs are 


normally necessary fot 
motors 

Braking available 
with a braking unit only or as a com 
unit for 


reversing 


controllers are 


plete braking and _ starting 


either non-reversing o1 sery 
ice. A circuit breaker, a fusible or non 
fusible modifi 
ot the 
systems. Westinghouse Electric Corp.., 


P. O. Box 2099, Pittsburgh 30, Pa 


disconnect, and other 


cations can be added to any 


For more information 
Circle 8, inside back cover 


Seamless Rubber 
Drive Belt 

\ seamless rubber belt that is 
reported not to stretch has a straight 
line cord vulcanized be 
tween two lavers of synthetic 


interliner, 
rubber 
Belts can be made in many 
widths and thicknesses. They 


produced in almost any 


lengths 
can be 
tvpe of rub 


ber, including nitrile, stvrene, neo 


natural rubber or in 
he 
from 


prene and com 


binations cord interliner may be 
nV size 
that specific 
belt is 


ind white 


cord 
uses require. The 
both black 
Armstrong Cork Co., Lan 


fine varn to tire 
end 


manufactured in 


caster, Pa 


For more information 
Circle 9, inside back cover 


Nut Has Lock in Center 


(his lock nut can be applied from 
end. It is double 
with the locking section in the center 
\n open 


cither chamfered 


end and closed end acorn 
type nut with this same type of lock 
ire also available 

This fastening will lock wherever it 
is turned on a bolt, because it does 
not depend on friction against the 
work. Locking ability is derived from 
controlled upward and downward dis 
placement of the central threads of 
the nut 

At the present time the nut is of 
fered in sizes from } through 4 in. in 
either fine or coarse threads. Grip Nut 
Co., S. Whitley, Ind 
For more information— 


Circle 10, inside back cover 


Miniature Differential 


diftcrential il] 
rotating 
for us¢ 
speeds, obtaining speed 1 
shafts 


without 


hese 


reversing O1 
disconnecting 
Vhirtv-four ratios, fror 
ire availabk 

Backlash 
+ de 
lash accessory are a 
ternal backlash on these units i 
Metron Instrum 
In St., Denver 3 


between 
g or less. Units with 
] 


to 15 min or less 
Co., 432 Linc 


For more information 


Circle 11 


inside back cover 


Sintered Brass Nuts 


Brass powder nut 
ompacting and sintering powder int 
cored blanks, which are then threaded 
They 
shape, with very close tolerance 
with 


can be made in any desired 
s, and 
tensile strengths of 30,000 to 
35.000 psi 

The nuts are made in widths from 
ind thickness from # t 
in., with a wide range of hole and 
Midwest Sintered Prod 
ucts Corp., 13605 S. Halsted St., Chi 


cago 27, Il. 


to * in 


thread sizes 


For more information 


Circle 12 


inside back cover 


Custom D-c Solenoids 


These miniature solenoids may be 
assembled from 20 standard part 
l'ypical of the series is Model SO-151 
coil, 1500 ohm wound on molded m 
strength, 1201 
v, coil to frame; stroke—from 
} in.; pull with % in. stroke, 

Dimensions, 1.437 x 0.750 x 


110 v d-< 
0.968 in. high. Weight, 2.6 oz. With 


lon bobbin; dielectric 
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BRIDGEPORT BRASS COMPANY 


CoPPER ALLOY BULLETIN 





~~ BRASS — —— - 


Bridgep rt Reporting new developments in copper-base alloys and metalw 





Tips on Machining 
Silicon Bronze 


Removeble 
bolt 


Threaded 
bronze 
coupling 


Sectional 
ground 
rod 








Bridgeport Silicon Bronze Gives Ground 
Rod Couplings Added Strength, Corrosion 
Resistance and High Conductivity 


Lawrenceville Screw Company, Pitts rod conductivity is 
burgh, Pa., makes a variety of pr ducts, copper-to-copper con! 
among them couplings for Copperweld con Bronze No. 70 
sectional ground rods. These couplings 
are produced in a variety of diameters Composition 
and wall thicknesses t le range : 

' Silicon Bronze 
Bridgeport allo 


pper 


rt 
con. It is 


of rod diameters 
tional rod 

rod is n ce 
ends which screw int 

mitting assembly 

lengths. By coup 

rods, the ground rod is mad ng enough 
to reach permanently good nducting 
soils. One such installation exceeds 200 
feet in depth. 


resistant al 


rating of 60. Silicon 
and about 50% stror 
Naval Brass rod and 
durance limit 

the annealex 

pounds per squ 


Machinability and Strength and 


stances, super! 


wear resistan 


Lawrenceville has found that Bridge 
sort Silicon Bronze No. 707 offers the F 
rect combination of properties essential Saves Weight 
for both production and finished coup Forty to 50% lighter than 
ling. The uniform structure of this alloy Brass, Silicon Bronze No. 707 « it Silicon Bronze is only one of t 
permits efficient, close-tolerance machin stantial savings in weight and spac« ll ieveloped by Bridgepor 
ing. The manufacturer cuts class 2 without sacrificing resistance to cor pecific, and n unique 
threads for 2'2”’ on the internal length rosion and wear. Among some of } 
of the coupling, holding to .003” toler many items for which Bridgeport Sili h 7 W 
ance on the inside diameter. In addition, Bronze is well suited are valve par more efficient production of a pres 
the high strength of Silicon Bronze No wire and cable connectors, nuts, thru m. Call your nearest Bridgey 
707 is ample to meet the stresses at rod screws, gears, pinions, pump parts, rol ‘ r experienced helpful serv 


at 


joints and provide secure coupling. Ideal lers, worm gears and oil-burner nozz]l nd prompt delivery (0248) 


.. BRIDGEPORT BRASS | oS: 


N Wide Selection 


Principal Citiee— 


COMPANY @ BRIDGEPORT. CONNECTICUT vensently Located W archmsses 
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variations of wire size, coil resistance 
may be varied between 0.004 up to 
8200 ohms. Coils can withstand 8 w 
continuously 
intermittently standard 
tion. Joseph Pollak Corp., 81 
port St., Boston 22, Mass 


For more information 


and as high is JO w 
insula 


Free 


with 


Circle 13, inside back cover 


Blind Fastener of 
Heat-Treated Steel 


The fastener is of pin and sleeve 
design with a positive mechanical lock 
provided by a one-piece collar, 
which is driven into a locking groove 
in the pin at the point of maximum 
tension. The bolt is 
countersunk or brazier 
ranges to meet average 


steel 


available with 


head in grip 
requirements 
Production at present is limited to 
+ in. dia size. Huck Mfg. Co., 2482 
Bellevue, Detroit Mich 

For more information— 


Circle 14, inside back cover 


Vinyl-Back, 
Glass-Reinforced Tape 


A 250 Ib tensile strength, pressure 
sensitive reinforced tape is said not 
to cut into the edges of packages. The 
tape is available in standard widths 
starting from + in. in 60 yd rolls 


Longer lengths are available on special 
order. Johns-Manville Dutch 
Div., 7800 Woodlawn Ave., 
19, Ill 


Brand 
Chicag 


For more information 


Circle 15, inside back cover 
Pressure Differential 
Relief Valve 

In thes 


;} and 1 in 


relief valves 


pre ssure 


piston type 
S1Z€s, icts on 
between the out 
ind the reduced dian 
When the pr 

sure acting on this area is equal to th 
force, the opens. E:fte 

tive force of pressure is not reduced 


the annular area 
side diameter 
eter of the piston 
spring valve 
by the high velocity-low pressure con 
ihead of the seat 
hey are adjustable 


ditions which occur 
ind work efh 
ciently at any pressure setting between 
1500 and Fluid Control 
Inc., 1284 N St., Mentor 
Ohio 


3000 psi 


Center 


For more information 


Circle 16 


inside back cover 


Subminiature Neon Lamp 


The lamp is designed with a sub 
miniature flanged base will be 
interchangeable in assembli¢ 
with existing miniature aircraft lamps 
of the No 
consumption to 


ind 
many 


327 to 338 series. Power 
0.04 w. Current 
drawn is 0.0003 amp. The lamp pro 
duces practically no heat. It is a 
long life unit with average life said to 
be over 25,000 hr. Starting voltage i 


65 v ac. Circon Component Co., 
Santa Barbara Municipal Airport, Go 
leta, Calif 

For more information 


Circle 17, inside back cover 


High Ratio Gear Assembly 


An in-line gear unit for high gear 
suitable for 
iny standard flange-type motor with 
A range of ratios « 
provided, up to 266:1 in single gear 
tage and to 20,000:1 in two stages 


Che 


zontal or vertical unit with output 


ratios 1s connection ft 


ut changes in be 


device is furnished as a hori 


shaft pointing up or down. Present 
res have capacities up to 3000 in.-Ib 
All units have the input and 
hafts in line with the motor 
Corp., Castleton, Ind 

For more information 


Circle 18 


inside back cover 


Pressure-Sensitive 
Adhesive Film 


As a substitute for liquid adhesive 
ind this pre 
on both 
It is 
idaptable to a variety of porous and 


mechanical fastening 
sure-sensitive film is adhesive 
sides and has reinforcing tissues 


} 


and because i 
is a pliable film instead of a tape, it 
is said to conform with ease to highh 
irregular surfaces 


The film is supported by a double 


non-porous materials 


oated release paper, which can be re 
moved at once for instant bonding or 
it a later date by the consumer. The 
cut with 


material can be slit or die 


protective release paper in_ place 


Comes in rolls varying from 4 up to 
- 


39 in. width and in lengths to 72 
linear yd. Three types: soft, medium 
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: Preseli ing ° a 


NAX FINEGRAIN 


COMPANION HIGH-STRENGTH 
STEELS TO N-A-X FINEGRAIN 


N-A-X HIGH-TENSILE STEEL 
A low-alloy, high-strength steel possess- 
ing all of the characteristics of N-A-X 
FINEGRAIN plus enhanced resistance to 
atmospheric corrosion. 


N-A-XTRA HIGH-STRENGTH 
STEEL 
Heat-treated alloy plates of weldable 
quality having yield strengths of 
70,000 psi upwards. 


HIGH-STRENGTH STEELS 


Latest member of . 


the N-A-X family of : 


High-Strength Steels 


N-A-X FINEGRAIN is a low -alloy, high-strength steel 
with many diversified applications in modern 


metals design. Compared with carbon steel 


is 50% stronger. 

has high fatigue life with great toughness. 

has greater resistance to wear or abrasion. 

is readily welded by any process. 

is stable against aging. 

polishes to a high luster at minimum cost. 

can be cold formed readily into the most 
difficult stampings. 


With N-A-X FINEGRAIN you can design lighter 
weight, longer life and economy into your 


products. Let us show you how. 


N-A-X Alley Division 


GREAT LAKES STEEL CORPORATION 


Detroit 29, Michigan A Unit of 


NATIONAL STEEL slg CORPORATION 
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nd firm. Ang 


For more information 


19, inside back cover 


Magnetic Friction Clutch 


1 magnet lutcl 
hanis 
24 v d- } 
Xesponse time is within 
Powe! 
Instrument Corp 

Ave Westbury, NX \ 
For more information 
Circle 20 


caenvel 


onsumption 1 


inside back cover 


Pneumatic Pressure Reducer 


Reducer 
3000 psi and is designed t 
to MIL-R-8572 A. It 


0.4 to 0.6 Ib depending on model and 


reduces pressure from 


conform 
weighs from 
is available in 4 and @ in. tube sizes 
\ built-in relief valve is standard, how 
ever it may be supplied without re 
lief valve for special pneumatic or 


hydraulic application. Normal tem 


range 1 65 F to 22 F 


for pneumatic 


perature 


ystems, with highs 


temperatures possible with © slight 


modification of the internal design 
Pneu-Hydro Valve Corp., 3 
wood Ave., E. Orange, N. ] 

For more information 


Circle 21, inside back cover 


Stainless Steel Check Valves 
Che design protects the O 
on the \v poppet tro 


to flow turbulence 


we duc 


As the valy 
()-ring move inte 


opens, the poppet 
up-shaped 
tion. Flow passes outside th 
and all parts inside the cag 

pletely out of the stream 


The check valves are dk 
Actu 


than th 


ition SIZ 


3000 psi pneumatic servic 
valves is les 


the 


are available in two type 


weight of all 
maximum of 
+, 6, and 8 
one for 37 deg flared 
the other for 
Mansfield & Green, 1051 
Cleveland 14, Ohi 


For more information 


spec in 


tube fittings 
tube fitting 
Pr wel Ay ( 


flareless 


Circle 22, inside back cover 


Self-Sealing Coupling 


This coupling is designed for use 
aircraft engine hy 


draulic systems with temperatures up 


on airframe and 


ind maximum pressures of 
Functionally, th 
shutoff valves 
installa 


must be 


upling 

place or twe 
is particularly suited for 
where a hydraulic line 
Ken for maintenance or test o7 


tions. ¢ 


¢ quart r tur 


made bv a 

1 of the union 1 
mplished 
Aer quip ( rp 


onnecthion 


For more information 


Circle 23, inside back cover 


Convertible Solenoid Valve 


For more information 


Circle 24, inside back 


cover 


Feed and Traverse 
Power Unit 


that ha i 
pump with flow 


A power unit pressure 


compensated contro] 


wailable with a complete circuit 


feed and tr 


unit has a capacity of 5 


iutomati 
The 
gpm at 2000 psi. It is comprised of a 
JIC 10-gal ind fittings 
breather, cap and screen, gage, baf 
fles), 


to suppl IVeETS( 


iction 
reservoll 


a 3 hp electric motor, and a pres 


sure-compensated variable displace 


ment pump and relief valve 
Adapting the equipment to feed 
such as milling 


ind traverse jobs 


CONTINUED ON PAGE 
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Only 8 Ounces 


Ce Se 
Only .250° THICK 
T T 








NOTE WIRE / 
RETAINER ad 


Save weight and space with world’s thinnest radial 


ball bearings-AQ@e-\ UN by Kaydon 


| ERE it is! A Reali-Slim radial ball bearing with a wire 


separator that has just short of a full complement of 


balls for maximum capacity. What's more, you still get all 
the advantages of a separator between the balls. This design 
also gives you a bearing that’s light-in-weight and is, without 
a question, the thinnest bearing ever built in this diameter. 

Whatever your product design, there’s a small or large 
diameter Reali-Slim bearing that can be the right answer 
to your thin-section bearing problems 

The radial ball bearing, illustrated here, is really slim ~ 
12.000” I.D., 12.500” O.D., .250” thick . . . and weighs only 


THE 


——_MUSKEGONe+MICHIGAN- 


eight ounces. It has 9,810 lbs. static load capacity, 1,256 
Ibs. at 100 rpm. Kaydon is able to produce Reali-Slim, high 
precision bearings because Kaydon specializes in the unusual 
Kaydon bearing engineers are prepared to give you valu- 
able help with technical, thin-section bearing problems 
For detailed information on Kaydon’s Reali-Slim line, 
ask for engineering catalog No. 54-RS3 detailing 


Reali-Slim Ball Bearings — Conrad, angular 
contact and 4-point contact types in seven 
standard cross sections from 14" to 1.000" and 
in bore diameters from 4” to 40”. 


Reali-Slim Roller Bearings — Radial and 
taper roller types in cross sections from ‘gq 
and in bore diameters from 5” to 40 


ENGINEERING co RP. 


All types of ball and roller bearings — 4" bore to 120” outside diameter 
Taper Roller ¢ Roller Thrust « Roller Radial ¢ Bi-Angular Roller ¢ Spherical Roller ¢ Ball Radial ¢ Ball Thrust Bearings 
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drilling or pressing operations, is a 
complished by using one of two avail 
able circuits, one of which produces 
higher traverse speeds by powering a 
2:1 cylinder. Rosaen Co., 1756 E. 
9 Mile Road, Hazel Park, Mich. 

For more information— 


Circle 25, inside back cover 


Reverse-Reduction Unit 
For 5 Hp Engines 


rhis device incorporates a 2:1 r 
duction, definite neutral, positive for 
ward and he full 
enclosed in an oil-tight housing which 

bolted to the crankcas« 

The double-acting, clutch with ov 
shift 


ing instantly from forward to revers« 


reverse unit 1s 


engine 
enter shift mechanism permits 
or neutral at any engine speed. Inch 
braking are 


with finger-tip pressure on the 
lever. 


ing and 1ccomplished 
shift 
The units have been designed 
for use with Briggs & Stratton « 
Model 14. Adaptation to other 
gines of comparable sizes (5 hp at 
3600 rpm) can be made through th 
use of adapter plat J. B. Foot 
Fredericktown, Ohi 
For more information 


Circle 26 


Foundry Co., 


inside back cover 


Piston-Type Lubricating 
Pump 


with 
in oscillating piston, the pump con 


Described as a rotating pump 


sists of a cylindrical housing, about 3 
in. dia, 
stepped piston. It is 


containing a _ horizontal 


designed pri 


marily for lubrication of 

with a vertical drive shaft, and 
tached directly to the bottom of 
shaft. The pump is mounted on the 
shaft so that it rotates in a fixed e 


centric race in a sump, and the end 


of the piston, extending beyond th 
diameter of the housing, ride against 


the eccentric race. The resulting 


illating action of the piston draws oil 
into the and 
pressure the bore of the 
shaft and thence to the bearing 
Bijur Lubricating Corp., 151 W. Pas 
saic St., Rochelle Park, N. ] 

For more information 


Circle 27 


+ 


pump feeds it under 


into driv 


inside back cover 


Low Current 
Silicon Rectifiers 

This series of silicon rectifiers is d¢ 
signed for use in aircraft and other 


iirborne guided missil 


ind electroni 


computcrs, 
magnetic amplifiers, 
nd electrical equipment operating at 
The 


rated respectively at maximum peak 


high temperature rectifiers are 
inverse voltages of 50, 300 and 400 v. 
Maximum allowable rms voltages are 
35, 210 and 280 v, respectively. Am 
bient operating temperature is fro1 
to 165 C with st 
65 C te 


Maximum rated output current for 
liamp at an am 


Gener! 


the series is 750 mil 
bient temperature of 50 ¢ 
Electric Co., Syracuse, N. 

For more information 


Circle 28 


inside back cover 


Hydraulic Piston Pump 


Ihe pump has a 3000 psi 


ind a rated pres 


maxX in 
termittent pressure 


sure of 2000 psi. 


Displacement pet 
revolution is 0.597 cu in. with 260! 
rpm max and 8.6 hp. The 25 Ib unit 
will handle 2.8 gpm at 1200 rpm and 
4.15 gpm at 1800 rpm 


S. Muskego Ave.. 


Dynex, In 
Milw 


1SOO0O 
I 


W 18 


ILIAC 


For more information 


Circle 29, inside back cover 


Photoelectric Control for 
Transparent Materials 


that i ictu 


cellulose and oth 


A photoelectri 
ited by 
transparent materials 
short 
materials 
ictuated by the 


tances 


unit 


glass, 


produces a light 


beam of wave length, which 
interrupt. Control 
light beam at di 


Minimum phot 


these 
up to 5 ft 
CONTINUED ON 


PAGI 
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THOUSANDS UPON THOUSANDS 
UF THERMOMETAL AND 

CONTACT ASSEMBLIES “=< si 
A WEER' 2 


That's normal production for 


The H. A. WILSON Company 


And these thousands of assemblies 

from the modern Wilco plant are your assurance 

that you can profit from the quality and 

economy that only volume production 

Can give you. 

For the H. A. Wilson Co. is a 

specialist in contacts and thermometals 
and in the unique skill 

necessary to combine the two for 

maximum performance. 

Yes, it’s smart to do 

business with a specialist. 

You can’t make or buy 

better Thermometal and 

contact assemblies 

at any price. Contact a 

specialist today— 

H. A. Wilson 

Company. 


WILCO PRODUCTS ARE: 
Thermometals 


Electrical Contacts The H. A. WILSON Company 


Clad and overlaid composite metals 


2655 U. S. Rovte 22 Union New Jersey 
Special Alloys 


Branch Offices: Chicago - Detroit - Los Angeles - Providence 
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tube light time and phototube dark 


time is 0.05 sec each 

Ihe control relay energizes when 
light is on the phototube. Contacts 
ire double-pole, double-throw, rated 
8 amp at 115 v a-¢ non-inductive 
Autotron, Inc., Box 722-V, Danville, 
I] 


For more information 


Circle 30, inside back cover 


Fire-Resistant 
Hydraulic Fluids 


fluids 


and 


I'wo fire-resistant hvdrolubse 


ire said to have good corrosion 


wear resistance, in the general 


oils 


used 


same 
range as petroleum hvdraulic 


These fluids 
uccessfully ind_— safely in 


have » been 
ingot 
manipulators, furnace ontrols, elec 


t machine ind 


c welding man 
ther industrial applications. Carbide 
& Carbon Chemicals Co., Div. Un 
m Carbide & Carbon Corp., 30 
42nd St., New York 17, N. ¥ 
For more information 


Circle 31, inside back cover 


Light Gage 
Aluminum Tubing Welded 
| his 


oy at any hardness into light tubing, 


process welds any aluminum 


il} 
to 0.025 


from sheet 0.050 in. down 


in. thick. The 


strength 


tubing is said to have 
properties superior ex 
truded or butt tubing and is designed 
for use im 


applications re quiring 


greater material strength and weight 


reduction, such as electrical conduit. 


television and radio 
heat exchangers 


Leroy Ave 


furn 

Jo-El Co., 
Cleveland, Ohic 

For more information— 


Circle 32 


intenna, 
ture, 


14200 


inside back cover 


Tension and Velocity Control 


A control for winding and feeding 
of paper, textiles, metal strip, webs 
ind tapes of all kinds provides auto 
matic tension control from a few 
ounces up to several hundred pounds, 
and constant velocity control to sev 
It ma\ 


be mounted on the frame of the ma 


eral hundred feet per minute 


chine or can be had with its own ad 
justable stand for floor mounting 

I'wo types of units are availabl 
he limit switch type provides on-off 
control for drive motors or for pilot 
motor control of variable speed drives 
(he proportional type provides con 
trol for variable speed drives with the 
speed up OI slow down signal propo! 
tional to pivot arm movement f 
the neutral position. For mechani 
variable speed drives a balanced bridg 
follow-up control is used 

Uhe standard limit switches handl 
pilot motors through 4 hp. Larger 
motors are relay controlled. Jordai 
Co., Inc., 3235 W. Hampton Ave 
Milwaukee 9, Wis 

For more information 


Circle 33 


inside back cover 


Pilot Controller for 
Higher Temperatures 


A pilot-type thermostatic controller 
for higher temperative applications 
iailable in any 200 deg temperatu 
600 F. The 


range from 50 to con 
troller measures 34% x 19} in 
and is recommended where con 
pressed air is used as the pilot supply 
Fulton Sylphon Div., Robertshaw-Ful 
ton Controls Co., Box 400, Knox 
ville, Tenn 

For more information— 


Circle 34, inside back cover 


length, 


Lead-Plastic 
Molding Compound 


Develo ed is shie lding 
I 


active materials, this compour 
taining 95 | 
be both harder and m 

leac It « 
shape within a tolerance 


in. The 


pound can be var 


percent ICaAC 


pure in be m 


} 


amount of ik 


dustnes Corp 
Island City 1, N. ¥ 
For more information 


Circle 35 


nside bock cover 


Round Meter for 
Flush Mounting 


\ l-in 


employs a miniaturized 


panel meter for 
ing 
val-type movement. A 

3 percent of full 

d-c instruments and 
instruments. Inter 


New H n 


For more information 


for a-c 
truments In 


Circle 36, inside back cover 


Flareless Tube Fitting 

butt-joint formed and 
into th 
need not b 


Avail 


Since a 
there is no tube entr bod 
of the fitting, 
sprung when making ass 


ible in 


tubing 
mblies 
steel or stainle 
sizes, the 
1 body, nut and allov steel 


\ shoulder on the 


incorrect 


variety of ntting 


assembly « 

enced personnel. Three sert 

bite radially into tl 
surface to a controlled deptl 


It wil 


mn the sleeve 
tube 
not mov 


making a triple seal 


longitudinally in assembly, scrape « 


’ } 
have tubing, and there is 1 torg 





oduct 
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“Coupling” ...a money-saving 
flexible shaft idea 


SHORT LENGTHS of S.S.White Flexible 
Shafting, used to “couple” two adja- 
cent parts within the confines of a piece 
of equipment are a simple economical 
answer to many power drive and con- 
trol problems. 

Only a single length of shafting is 
needed regardless of the relative posi- 
tion of the parts. The shaft functions 
satisfactorily without vibration even 
under conditions of misalignment, 
thereby insuring trouble-free service 
and simplifying assembly operations. 
A typical flexible shaft coupling appli- 
cation is shown above. 


Engineering cooperation 
on flexible shaft 
application problems 


PROPER SELECTION AND APPLICATION 
are essential if you are to get the most 
out of a flexible shaft. The services of 
our engineers —long experienced in 
solving all types of flexible shaft prob- 
lems — are available for this purpose. 
May we cooperate with you on a spe- 
cific current problem? There’s no obli- 
gation. It will save you time and trouble. 





FLEXIBLE SHAFT 
IDEAS for ENGINEERS 


Gain extra design freedom...create cost-saving 
opportunities with $.$.White flexible shafts 


S.S.White “Metal Muscles’’‘are readily adaptable to a 
wide range of space, operating and service requirements 


BY USING S.S.WHITE FLEXIBLE SHAFTS 
to transmit power or control between 
two points, many of the restrictions 
placed on a design by rigid connections 
can be quickly removed. 


A flexible shaft tachometer drive application. 


Save time and costs 

Power sources and driven members or 
controlled parts and their controls can 
be positioned to better advantage. 
Costly methods of connection and 
adapting can be eliminated and gen- 
eral overall design can be improved. 
And, because an S.S.White flexibie 
shaft does away with alignment prob- 
lems and reduces the number of parts 
required for a control or power drive, 
costly and time-consuming assembly 
operations can be avoided. 


Early consideration best 
By far the best time to consider using 
S.S.White flexible shafts is when your 
product is still in the design stage. Then 


A remote control flexible shaft used in a TV- 
focusing device. 


you can use them to maximum ad 
vantage and will also have a wide! 
selection of shaft sizes, styles and char- 
acteristics to choose from than if your 
design is “locked up.” 


Satisfaction assured 
Once 


on S.S.White flexible shafts to measure 


selected, yol in always count 


up to tne requirements of your appli- 
cation. S.S.Whit ar 


manufacturing 


1y design and 
opments have 
made §.S.White flexible shafts first in 
the field for quality 
de pe ndabilit 


that when it 


performance and 
I rperience has show i 
comes to fle tible shafts 
you'll always be right —if you specif) 


“S.S.WHITE”. 











A “must” for 
every design engineer 


Bulletin 5601 contains 
the latest information 
on flexible shafts, tells 
how to select and 
apply them. Send for 
your copy today. 











S. S. WHITE INDUSTRIAL DIVISION, DEPT. D, 10 EAST 40th ST., NEW YORK 16, N. Y. 
Western Office: 1839 West Pico Bivd., Los Angeles 6, Calif 
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ipplied when making a joint 

(‘he fitting conforms to JIC stand 
irds and the ASME code for pressure 
may be with 
steel, 


piping. It used steel, 
tainless 
Monel 
OD 


HSE, 


1) 
ik 


copper, aluminum, 

ind other tubing, 4 to 14 in 
Imperial Brass Mfg. Co., Dept 
1200 Harrison St., Chicago 7 


For more information 


Circle 37, inside back cover 


Oldham Couplings for 
Control Applications 


hese 


tions 


ouplings are for applica 


where it is n sary to com 


pensate for shaft misalignment up to 
IU n., Or for 


expansion ( ompo 


may vb¢ 


shafts 


) min of arc. 


nent removed without r 
Maximum backlash 
All-stainless 
uction provided 
= in. shaft 
in. shaft 
trument Co., 31-10 ‘Thomso1 
Long Island City 1, N. ¥ 
For more information 
Circle 38 


noving 
, 
i 


ste 

onstt 
} 

nd 


combinat 


ions 


inside back cover 


Heater Eliminates 
Dampness, Condensation 


the 
keeping equipment 2 or 3 deg warmer 
than room temperature at all 
will eliminate 
daily temperature changes 
be accomplished by using continuous, 


According to manufacturer, 
times 
conadcnsation due to 


This can 


well-distributed heat. By this 
25 w, in. dia, 36-in. long heater, 
convection currents are set up with 
out hot spots. Dampp-Chaser, Inc., 
Hendersonville, N. C 


using 


For more information 


Circle 39, inside back cover 





Bucket-type Steam Trap 


A bucket type steam trap for 


heaters, small processing machine 
and like applications is available 

4 to 2 in 
low pressure-high condensate rate aj 


he 


pressure 


pipe size. Developed f 


plications trap operates on 


principle, aut 


differen 


balanced 

matically 

tial pressures through a range of 0 t 
Perfecting Service Cx 

Atando Ave., Charlotte 6, N. ¢ 

For more information 

Circle 40 


compensating for 


250 psi 


inside back cover 


Oil-Hydraulic 
Reducing Valves 
I'wo low reducing 


pre ssure pressu C 


valves for industrial oil-hydraulic sys 
tems are capable of providing any con 
trolled reduced outlet 


1000 psi. 


pressure from 


25 to Pressure reducing 
valves are used in industrial hydrauli 

tems to provide, for secondary cir 
cuits, controlled maximum operating 
pressure 


Both 
nominal 


new valves are for use with 


¢ in pipe size in systems 


having operating press 
psi. Model XGL-03-B 
mounted design; Model XT] 
provided with § in. pipe thread con 
nections. Vickers inc., Box 302, D 
troit 32, Mich 

For more information 


Circle 41, inside back cover 


Small Relay Switches 
Up to 20 Amp 


Double-break nt 


up fo } 


ingle-pole, single-t 
Overall 


x ] te ill 


dimen 
wide. A 
voltages to 2 
Magn 
nd A 


iting 
+40 v, ¢ ) cps, a 


( 3350Y W. Gr 


For more information 


Circle 42, inside back cover 


Backcheck Valve 


Designed for use wit | hose-at 
tached | ickche k 
valve protects home 


appliances, this 
ind community 


water supply systems from pollution 


CONTINUED ON PAGE 232 
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DU PONT ELASTOMERS 


Coatings of HYPALON’ add 
beauty and durability to a 
variety of products 


DuPont's new synthetic rubber, HyPa- 
LON, can now be applied as a protec- 
tive coating on rubber, metal, wood 
or fabrics. It can be applied by spray- 
ing, brushing or spread coating. The 
development of these coatings, both 
clear and colored, has opened new 
avenues of product design in a wide 
range of applications. Here are the 
advantages such coatings offer: 
HyYPALON is unaffected by ozone. It 
has unusual resistance to hardening at 
elevated temperatures (250°-350°F.). 
It is unique in its resistance to weath- 
ering and oxidizing chemicals. And, 
in addition to the protective benefits 
of HYPALON coatings, an unlimited 
range of stable colors is available to 
add beautiful and functional color to 
your products. 

Applications for HYPALON coatings 
include tank linings, footwear, tar- 
paulins, camera bellows, hose, belts 
and automotive and sporting equip- 
ment. For other uses see the photo- 
graph below. 

How can coatings of HYPALON fit 
into your design problems? Mail the 
coupon for more detailed information 
about your Specific problem. 


. 


Ff ffi 


These products feature attractive protective 
coatings of HYPALON :a piece of corrugated 
rubber mat (left foreground); a coil of elec 
trical wire, and a child's overshoe on the 
mat; rubber extrusions for automobile wind 
shield frame and trunk weatherstripping 
(center foreground); door weatherstrippi 
(right foreground); slab of urethane foan 
(ieft rear); basketball (right rear) 
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& 


NEOPRENE SEALS safeguard fuel line 
connections in the Douglas DC-7 


SEAL READY FOR ASSEMBLY 


afety of passengers is uppermost in the 
minds of Douglas Aircraft designers 
even down to as small an item as the rubber 
sleeve on a fuel line connector. Douglas uses 
the best metal connectors to join its fuel lines 
but as an additional safety factor the con 
pany fits a vapor-tight sleeve seal over each 
joint which is vented by tubing to the ship's 
exterior to prevent any possible accun 
tion of highly flammable gasoline 
within the fuselage. 
Before switching to neoprene, Douglas had 
a problem with the seals. They required fre 
quent replacement because ozone caused the 
r 


rubber to crack. In fact, many of the rubbe 


seals were rejected as unusable before insta 


lation because of ozone cracks which deve 


HYPALON is a 
EI. du Pont 


BETTER THINGS FOR BETTER LIVING. 
I am particularly interested in__ 


Please add my name to the 
Neoprene Notebook” a 


E. 1. du Pont de Nemours & Co. (Inc 
Elastomers Division, Dept. PE-12 
Wilmington 98, Delaware City 


iddress 


/ 


) the co 


NEOPRENE SEALS (in red) resist ozone, oi!, gas- 
oline and aging. Many of them have tasted for 
over 2 years 


stere rade 


Nemours & ( 


. THROUGH CHEMISTRY 
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it moments of water pressure failure 


which create a vacuum, drawing the 
of 
ippliances back into the storage fa 
Phe 
this backward 
of molded Nylon 
weight, is said to 
It is 2% 
Hercules 
Pl., New 


contents service pipe lines and 


cilities ind or water mains new 


flow 


and 


\ ilve 
he valve is 
weight for 


stronger than steel 


stops 


be 
x | 
Plastics 

York 


intl 
OD, weighing ¢ oz 
Corp., 9 Rockefeller 
N. 

For more information 


Circle 43, inside back cover 


High-Speed Sampling 
Commutator 


Chi 
impling of 60 contacts at rates up to 
Only 3 
Applied 

P.O 


switch provides single-pol 


30 rpm in.-oz torque is r 
Science 
+4 


quired Corp. of 


Princeton Box Princeton 


N. J 


For more information 


Circle 44, inside back cover 


Gear Reducers 

l hes« Cal redu Cl 
from 3:1 
the 


ISS¢ mblic 


up to 


ranges 
changing combination of 
wailable 


basi 


planetary 


unit consists of the 


chine steel housing with one, tw 
three planetary issemblies as «r 
quired. All planetaries are interchange 


Height is 


Length 1 


112 in.: width, 12 
154 to 21% 
on number of planetaries 
Cr 1006 U. S. National 
Johnstown, Pa 
For more information 
Circle 45 


ible in 


inges from in., 
depending 
Crichton 

Bank Bldg 


: f, 
inside back cover requencies 


between 


ps, speed is between 4400 


rpm 


Excitation 


Multi-Voltage Solenoid 
Valve 
Flow control of twelve mmon 


fluids through 42 different valve stv] 


ind capacities 


iuiitl Cnet 
OD: we 
( Avionic Di 


with anv one 
11S v, 25 cp 


50 and 60 cps; 208 \ 


ind 
seven electrical circuits 


115 \ 


obtainable 


solenoid 


For more information 


Circle 46, inside back cover 


Variable Frequency 
Blower Motor 
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roduct Engineering 


Circle 47 


Circle 48 


Pressure Gage 


| inn Oster 
Racine, W131 
For more information 


inside back cover 


st } 


\ 


For more information 


inside back cover 


Protector 
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Users of tubing for cylinder application 
now you can have this new... 


J&L Cold Drawn ELECTRICWELD 


Tubing with a | ID Finish 


Reduces your overall production costs In appli- 
cations like these .. . 


cylinder tubing 
hydraulic and pressure tubing 
shock absorbers 


ordnance components 


This new drawn-over-mandrel grade tubing with 
its mirror-like inside surface finish is today busy 
helping manufacturers reduce or entirely elimi 
nate costly machining on many applications and 
is being substituted for more costly types of steel 
tubing. For example, it may be used, without in- 
side honing, for many cylinders through which 


plungers are passed. 


J&L Cold Drawn ELECTRICWELD Tubing 
with a Special Smooth ID finish combines the 
phy sical advantages imparted by today’s modern 
electric welding techniques with those of cold 
working. It withstands high internal hydrostatic 
pressures, carries heavy torsion loads, resists high 
frequency vibration, and offers a favorable weight- 
to-strength ratio for applications in which loading 
occurs in all directions 


J&L Cold Drawn ELECTRICWELD Tubing 
can be furnished in its three specifications in OD 
sizes from % inch to 2% inches and in wall thick- 
ness from 20 to 10 gage, 0.085 and 0.134 inch 
respectively. 

This new booklet provides the information you need 


. specifications tolerances . chemistry ... 
mechanical properties . . . annealing . . . finishes. 


Send for your free copy today! 


Jones & Laughlin Steel Corporation 
Dept. 409, 3 Gateway Center, Pittsburgh 30, Pa. 


Send me co copy of your new Cold Drawn ELECTRICWELD 
Booklet. 








Name 
Title 
Cc 





» ” -—— ——- 


City. lone__.___ State 








New Parts and Materials continued 


esesaschpacian T aS Service 


connet 
ns up to 4 in, Superior Hydraulic 

5201 St. Clair Ave., Cleveland 
"Oh io 


ire available with port 


; 


pRODUCTIE 


For more information 


Circle 49, inside back cover 


You Can be Sure of 
JANG ay 
BENEFITS ¥:! 
or 
pe 
T 


When You Use $s 


POWER SCREWDRIVERS 


and other Assembling Equipment 





Present Owners Report a Teflon Hose Assemblies 


SHARP GAIN in OUTPUT The 


J , J ond a RISE in PROFITS! ) l= nc ed in 


Ihe 


u ined operat 
i benefit from 








Ww too, shoul 
greatly ROCONE nies st pure tion and the wider 
profit margin that naturally follow These 2-wa 


ws 
vantages of DPS Power Methods have been proved in 


way 2 


a quarter century of service to modern industry 1 maximum length 
hange Co., Route 38 
ibout the extensive DPS line. No 

doubt we have a product that 


are still using out-m 
now Get the facts 


led assembling methods it 

M ipl Shade N J 
can For more information 
be adapted to your requirements Circle 50, inside back cov 
Write today. | 


BARREL FEEDER PARTS FEEDERS 


with stationary ring 
cover, for heavy-duty 
large production runs 


5 SCREW- 

Modern Necessities DRIVING 
° MACHINES 
Widely Adaptable ee gaa ell 


tal types. Pedestal 
These versatile devices not only Model A pictured 
provide the feeding operations 
on Detroit Power Screwdrivers 
but they are being widely used 
on today’s many special high- 
production machines 
BOWL FEEDER 


Vibrotory type, to select 


cntatenteniion Ganaien WHAT IS YOUR FEEDING AND ASSEMBLING PROBLEM? 
ports ° WRITE US—ALSO SEND SAMPLE ASSEMBLY 


Bar Knobs 


Chese four-prong le 


ged Knol ire mad 


of malleable iron and are easily turned 
DETROIT POWER SCREWDRIVER C0 by hand or with a bar or tool hand] 
s inserted between the prong | 

2821-A W. FORT ST. 


OUT 
DETROIT 16, MICHIGAN (Continued on page 238) 
it Product Enginecring De 





vccouo DY ( 


* Provide Permanent Cc A et L a 
Hermetic Sealing 


* Terminal Assembly 


Complies with MIL-1-27 aa A! BD) a e- A LS 
Requirements 


* Withstand Temperatures 
to 1400°F and Pressures HIGH TEMPERATURE HERMETIC SEALS FOR 


to 2000 P.S.I. METALLIC SHEATHED CABLES, HEATING 
ELEMENTS AND OTHER TUBULAR COMPONENTS 


The ADVAC metallizing process applied to Hi- 
Alumina Ceramic produces super rugged hermetic 
seals. These standard cable end seals operate over 
extreme excursions of temperature, humidity, shock 
and vibration. The metal portions provide the ulti- 
mate in corrosion resistance and are easily bonded 
to associated equipment by brazing at temperatures 


up to 850°C. 


For complete information on ADVAC End Seals or 
Seals for other applications, call or write today! 


GENERAL CERAMICS 
CORPORATION 


PRODUCTS - INC 


430 Fairfield Avenue, Stamford, Connecticut—Telephone: Davis 4-2148 


A. 
DIVISION OF & ADVANCED VACUUM 
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your check list of... 











Here is the information 


FOR PLASTICS 
AND METALS [Uiiiiatiens 0 erect ts 


successfully solve 


YOUR ADHESIVES PROBLEM: 
RIGID EXPANDED FLEXIBLE WHICH MATERIALS 


FOAMS 
¥ . 4 Which plastics? Which metals? 


Acrylics; cellulosics; poly- Polyurethane (polyester- Cellophane; cellulose ace- Which rubbers? Which fibres? 
styrene and co-polymers; isocyanate); polyvinyl tate; cellulose acetate Porous of non-porous? How 
vinyl; nylon; vulcanized chioride; polystyrene; butyrate; cellulose nitrate; : 
fibre; hard rubber; rein- epoxies; phenolics; etc. Mylar; Pliofilm; polyethy- thick? 
forced laminates of sili- lene; polyvinyl alcohol; 
cone, urea, melamine, polystyrene; Saran; vinyl; 
polyester, phenolic, epoxy; etc., and all folls. 
flourinated resins; etc., 


and all metals. TYPE OF APPLICATION 


Brush? Knife? Spray? Dip? 
Roller? Extrusion? Other? 























If you will give us the details of the adhesive problems 
you face, chances are we can show you a case history of 
a similar production problem that has been successfully 
solved with one of the more than 650 current “BOND- PHYSICAL PROPERTIES 
MASTER” adhesives. Maximum and minimum viscos- 


And if yours is truly “special”, our extensive ity? Preferred drying time? 
laboratories backed be more than 43 years of Maximum drying temperature? 
experience in the exclusive manufacture of in- Required tack time? Required 
dustrial adhesives can probably “custom build” pot life? Required vulcanizing 


a formulation to answer your specific needs. a Any pressure con- 
itions? 


Write today for profusely illustrated technical literature 
and detailed Problem Analysis Form . . . without cost or 
—o SERVICE. REQUIREMENTS 
Bond strength (shear? peel? 
impact?) Filmcolor? Flexibility? 
Toxicity? Stability? Oder? Gov- 
ernment Specifications? 


235 BELLEVILLE AVE. 


a aieeninty. tines Gane SERVICE CONDITIONS 


Resistance to temperature? 
PHONE: Which solvents? Which chemi- 
j ? 
NEW JERSEY: PI igrim 8- cals? Sunlight? Water? Cold? 
ao Heat (how much? how often?) 
NEW YORK: COrtland 7-8152 Abrasion? 
TWX: BLFD NJ 888 
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Helpful Data from 


DE LAVAL 


How to Calculate 
Worm Gear 


Bearing Loads 


HP x 63025 


Q- N = TORQUE INPUT to worm, lbs. inches; HP = horse- 


power transmitted and N = rev. per min. of worm 
p = © = TANGENTIAL FORCE of worm, where 
Ty 
r, = Pitch radius of worm in inches 
[re Pitch radius of worm gear 


=— (number of teeth in gear x axial worm pitch)] 


P tan a : siemens ‘enmnnnaiat 
S= — SEPARATING FORCE, where 
tan y 
a = Axial tooth pressure angle* 
Y Helix or lead angle of worm* 


, lead , Number of threads x axial worm pitch 
tan - *-=-—— , or tan -°* = 
— 


» 


I } ' 
T =—— = WORM THRUST, or tangent force driving worm gear 
tan y } 


* LEAD ANGLE 0°-35° use 27%° Pressure Angle 
LEAD ANGLE 35°-45° use 30° Pressure Angle 


BEARING LOADS 
Due to 


P 
S 


T 
Total Rad. 
Load 
Thrust Load 
Total Load VP? + fh. = | 1)? VRi? + 7 


Due to on Brg. ITI on Brg. IV 


(51 - I )? V Pi? 


P pi d 7 Un : = = vy = Um 


S S = Sur 

T T- sti 
Total Rad. , 

Load VTi? + (Un — Sm)? w+ (Siv + Uy)? = 
Thrust Load P 
Total Load v Tu? + ([ _ = Sin)? VR,y? + P? 
Speed Change 

Number of threads in worm 


G = N . 
——— - Number of teeth in gear 





(Advertisement) 


Reproduced by 
New Deport 
Genero! Motors 


For simplicity in bearing 
load computations for worm 
gearing, the normal tooth 
force E is treated in terms 
of its three perpendicular 
elements, namely, P, the 
tangential driving force at 
pitch radius of worm; S, 
the force tending to separate 
worm from the gear, due to 
the pressure angle; and T, 
the thrust produced by 

the lead or helix angle of 
the worm. 


If you have a problem 
in the selection or 
application of worm gear- 
ing, De Laval engineers 
will be glad to put their 
experience to work for 
you. Either write us 
giving complete details, 
or consult your local 

De Laval representative. 
De Laval Steam 

Turbine Company, 

801 Nottingham Way, 
Trenton 2, New Jersey 





New Parts and Materials. .... .continued 
models have extra long prongs for use 
with crank handle. Complete range of 


panel fasteners fifteen models saat oars for « 


requirement. Screw ire pr 


" ‘ 


cision machined 


used exclusively on Bar knobs can be used to hold 


down covers and clamp heavy work 





. . pieces and, also, as a component in 
Curtiss- Vi right the construction of various types of 


jigs and fixtures and on some types of 


Turbo Compound engines! Spoctehy Coe TIZE. 163 Se, Cleve 
land 10, Ohio 


For more information 


Circle 51, inside back cover 


Photoelectric Relay 
Here’s why Curtiss-Wright \ photoelec tic ont 
engineers choose PANELOC mium sulfide photocell 


] 


mounted on a five pin plug-i 
STRENGTH-WEIGHT RATIO! The strength of housed in a dust can measu 
PANELOC Panel Fasteners is so far in excess 23 in high. The relay opera 
of requirements of governing specifications ft-c or less, releases at 0.1 ft<« 
that fewer fasteners are required to doa it a gual inteed spec d 
particular job. This saves the ions per second 
weight of extra fasteners c, 50/60 cps, and temperatur¢ 
ra 40 C to 75 Sigma In 
struments, Inc., 59 Pearl St., S. Brain 
tree, Boston 85, Mass 
For more information 


Circle 52, inside back cover 


LONG LIFE! PANELOC Panel Fasteners 
are still operative when baffles and ducts wear out 
Maintenance is thereby reduced to a minimum. 


The need for replacements is virtually eliminated. 


ECONOMY ! The cost of extra fasteners is eliminated 
and the cost of installation and maintenance 


reduced when PANELOC Panel Fasteners are used Silicon 10-Kw Rectifiers 


The rectifiers are 
tion in temperature range of ( 
to 200 C. Combinations of the recti 
fiers will allow power output ratings 
of 1000 kw and above, according to 
the maker 
price lists on Some of the ipplic ho for the 
Styles 1, 2 and 3 Panel Fasteners new series include jet and propeller 

driven aircraft power supplies; loco- 
motive propulsion motors; on-the-spot 


Write for catalogues and 


conversion of a-c to d-c for d-c motor 


A product of SCOVI LL ee four new rectifiers are available 


, - = a . , > Ci 
Scovill Manufacturing Company, Aircraft Fastener Div. in pe ik inverse voltage ratings of 5 


49 Mill Street, Waterbury 20, Connecticut (Continued on page 241) 
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T'S SMALLER....IT'S LIGHTER IT’S RIGHT FOR MODERN EQUIPMENT 





Type RK, Capacitor-start 


new fractional horsepower motor 


Here's the 48 frame motor you've been looking for! The weight per motor than previous models in the same 


Wagner “48” comes with either resilient or rigid base hp ratings! The Wagner ‘48” is easier to handle 
Yet it's packed with Wagner 


quality—a known value for more than 65 years 


capacitor-start or split-phase type. You get the stand to stock to install 
ard 48 frame size—with from three to eight pounds less 


QUICK BREAK SWITCH, that disconne: t startir BABBITT LINED BEARINGS give 


PAYLAR®* -PAPER LAMINATED SLOT INSULATION 


th t liele 


bines top moisture resistance w gt tr winding and capacitor from th f t eter They stand heavy pre 


strength and thermal stability gives the Wagner nined speed, makes and breaks rise, have superior 


mo »plic < versatil onger | ’ 
1S «6more app atior ersa -is dependable and trouble-tree haracteristics, are 
unexpected overloads occur 


oo 














ALL ANGLE OPERATION. Yo mount the Wagner LIGHT WEIGHT STEEL FRAME, pre 
18° at any angle. A new lubr ; m assures rate endplate fit »mmbined witt I INUM 


otective ibr tior ¥ positior ENDPLATES, gives the 18 


solves problems for the design engineer 


For de Sign enginecrs who ve been looking for light \ v a, ay ul ible esil ent bases 
fractional horsepower motors with less bulk—here’s good welded to tl | motor fram 


news! lhroug! 


last longer 


Wagner 48" capacitor-start or split phase motors are rugged 
enough to permit direct mounting, are compact enough to 
fit in tight spots, are exceptionally light in weight, and oper 


ate efficiently when mounted at any angle. Both types are 


WAGNER ELECTRIC CORPORATION ...6400 Plymouth Avenue, St. Louis 14, Missouri 


the WAGNER“48” 


- — 











High Impact Liquid Spring 


for prompt service and delivery on 
INDUSTRIAL WIRE CLOTH 


with mesh openings 


from this 


to this 


Se ee See = = 


in 9 weaves 

in any metal or alloy 
in bulk or 
fabricated parts 


The Cambridge 
Wire Cloth Co. 


Dept. P * Cambridge 12, Md 


OFFICES IN PRINCIPAL INDUSTRIAL CITIES 


LET US FILL your next 
order tor wire cloth in any 
mesh or weave. Call your 
Cambridge Field Engineer 

he’s listed under “Wire 
Cloth” in your classified 
telephone book OR, 
WRITE DIRECT for 
FREE 80-PAGE CATA 
LOG and stock list giving 
full range of wire cloth 
available Describes fabri 
cation facilities and gives 


useful metallurgical data 





Pushbutton control arrangements almost to intinity . 





., all standard 


w'd you like a stock of 1,5 
r original equipment need 
Sound prohibitive space-w 
mponents (shown above 
nterchangeable. And alway 
if you need controls for an 
Guide, B-6749. For 
Booklet, B-7022, ab« 
Corporation, Box 868 
TM 


you CAN BE SURE...1F iTS 


Westinghouse 




















ARWOOD Investment Casting may 
be the answer to your design problems when ferrous or non- 
ferrous parts or components must be of intricate shape and 


unusual contour, of metals difficult or impossible to machine. 


Problems like configuration, alloy selection, tolerances, sur- 
face finish and inspection standards affect production cost 
... Choose ARWOOD for 


and performance. Choose wisely 


design assistance and production efficiency. 
g ; 


For complete information on Precision Investment Casting. 


write TODAY. 











ARWOOD PRECISION CASTING CORP. 
317 West 44th Street, New York 36, N. Y. 


PLANTS: Brooklyn, N. Y.—Groton, Conn.—Tilton, N. H.—Los Angeles, Calif 
“PIONEERS IN INVESTMENT CASTING" 











New Parts and Materials i€ 


Non-Sticking Rubber 
Compound 


\ 


< 


Epoxy -Tar Coatings 


| \l 





(Continued on page 248) 








WICHITA Air-Tube CLUTCHES The Best Choice... 


4a 
“AFTER INVESTIGATION WE SELECTED WICHITA 


Adit = 


+ 


— Perkins Machine Company 
Warren, Mass. 


Fickion Machine Company investigated 
the clutches of several manufacturers and 
came to the conclusion that WICHITA had 
the best design as to simplicity of main 
tenance and efficiency of operation. Main 
tenance experienced on other types has been 
eliminated. Presses operate at higher speed 
ranges. Safety is increased. 

Thousands of WICHITA installations 


the world over prove these great advantages 


Peg PRR Na Ps o 


MORE WICHITA CLUTCH FEATURES 


Soft, Smooth Engagement and Disengagement 
Simple Design 

Efficiency Engineered 

Positively Ventilated for Cooler Operation 
Extremely Long Life 


Easier Maintenance 





WICHITA DISTRIBUTORS 


Andrew T. Lobel. Denver Colorad 
Robert R King Co., Cleveland, Oh 
John C. Burge, Oklahoma City, Oklo 


Main Office), Avon f Dominion Power Pres Equipment 


& 
nith-Keser & Co., Philadelphia 44, Poa ham’s Lane, Burlington, Ontario, | 
& 


Smith-Keser o., New York, New York Hunt Tool Co., Houston, Texas 


Frank W. Yarline Co., Chicago, |! Industrial Air Controls Co.. Fort 
Power Rig & Equipment Cc Inc onc each Allied Transmission Equipment Cx 


Calif 5, Missour 








AHNAAN CM UARAN IM oe NEW HAMPSHIRE BALL BEARINGS, INC. 


ON MICRO-BEARINGS PETERBOROUGH NEW HAMPSHIRE 


Miniature Instrument Ball Bearings 


Subject: CONTACT ANGLE 


THRUST 4 LOAD THRUST 4 LOAD 


act angle I five er re 


3 pounds 34.5 pounds 
ax sin 5 
pou T< 
make 


wher 


g. 2, a simplified versie 
shaft and im 


are epresenter 


working diame a 3 pounds 
resented by the rodlike sin 20 


legree increase 


8.78 pounds 


am of forces as show: 


sides T and R, are ve 


‘ulated by con 


| diagonal B is the 
Furtherm« 
thrust con 


equals 


components 
Vector B, 
raceways 
a the 
genificantly 
ze of the contac 
rectly proportions 
component and 
{ 


¢ 


1 
ne contac 


Example !: 
bearing is carrying a 
of 21 pounds. Fal 
bearing, each ba 


1 con 
DESIGNERS HANDBOOK OFFERED FREE 


TO ENGINEERS 


aftsmen 
agents, 
Write to: New Hamp- 
shire Ball Be —_—— Inc., 


Peterborough 1, N.H. 
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Compressor mufflers with four, five, and six tubes carry refrigerant from the suction side of the system to the 
compressor. Bundyweld Tubing and skilled Bundy engineering can solve your tubing problems, too. T: 


To hush a refrigeration compressor, 
Bundy helps design a “pipe organ” 


Refrigeration compressors are quiet—but not quiet Bundyweld» Tubing solves difficult problems 
enough for one leading manufacturer. With an easily, because it’s the only tubing double-walled 
assist from Bundy», the producer developed this from a single metal strip, then copper-bonded 
“pipe organ” muffler. Now, multiple tubes mounted through 360° of wall contact. Leakproof by test 
ply I g } 
on a special header carry refrigerant from evaporator Bundyweld is strong, ductile, and extremely resist 
to compressor without a murmur ant to vibration fatigue. It is the accepted standard 
Working closely with manufacturers, Bundy’s of the refrigeration and automotive industries 
king osely with manufacturers, undy 
j er mPa ; used on 95%, of today’s cars, in an average of 20 
design engineers have helped solve countless prob 
applications each 

lems through exhaustive research and testing. In wpaonst - 

many cases, their answers are turned over to Bundy’s Bundy Tubing, engineering, and fabrication form 
fabrication experts for fast, economical mass the team that will beat your tubing problems. Call, 


production, on-time delivery write, or wire us today 


BUNDY TUBING COMPANY « DETROIT 14, MICHIGAN 


WORLD'S LARGEST PRODUCER OF SMALL-DIAMETER TUBING AFFILIATED PLANTS IN AUSTRALIA, ENGLAND, FRANCE GERMANY AND TALY 


singie strip of copper 
coated steel. Then it's nto a tube of 


aw TU BI N G 


NOTE the exclusive Bundy- 
developed beveled edges, DOUBLE-WALLED FROM A SINGLE STRIP 
which afford a smoother 
gh ao furnace Bundyweld, dovt joint, absence of bead, 
a eg mh ses ooeah saat — and less chance for any 
contact leakage. 


Bundyweid starts aso . usly © B UN dD ¥ WE LD 





New Parts and Mate 


... for “flight - vital” 
ground installations 


*7008 SERIES 


HAYDO ELAPSED TIME INDICATOR 


Now available for 60 cycle operation 
HAYDON 


operation, 


Now available for 60 cycle as well as 400 cycle 
7008 Series Elapsed Time Indicators retain the same important features 
. . . high quality, extreme dependability, compactness and light weight 
Here is the ideal means of providing precise, fully reliable timing for the 
many types of vital, permanent or portable ground installation equipment 
Oil-Hydraulic 
Pressure Control Block 


that require an accurate record of running time for correct maintenance 
| 


and assured functioning 
On the ground or in the air — wherever performance demands sky-high 
timing standards — count on HAYDON. Write today for Engineering Bulle- 
tin No. 5 describing the new 7008 Series Indicator for 60 cycle operation 
and for catalogs describing the complete lines of HAYDON Timing 
Or contact the HAYDON Field Engineer located 


Motors and Devices 
*Trademark Reg. U.S. Patent Office 


near you 


HAYDON 
TORPINGTON A SUBSIDIARY OF GENERAL TIME CORP 
HAYDON Manufacturing Company, Inc. 


HEADQUARTERS FOR 
3136 ELM STREET, TORRINGTON, CONNECTICUT 


| TIMING 
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in automobiles 


everybody benefits from Stainless, Steel 


THE MANUFACTURER styles your 
car with Stainless Steel because it’s the readily 
workable, long lasting metal with beauty and 
sales appeal. 





THE DEALER is proud and confident to 
offer a product made with Stainless Steel. He 
knows that nothing compares with Stainless for 


durability and customer satisfaction 


ec 


a 





ly 











THE PURCHASER from long experience recognizes Stainless Steel as 
the easy to clean metal that keeps its shape and good looks under the toughest 
conditions of driving and weather. Also it’s a big plus at trade-in time. 


Mc LouTH STAINLESS STEEL 


FOR THE PRODUCT YOU MAKE TODAY AND THE PRODUCT YOU PLAN FOR 
TOMORROW SPECIFY McLOUTH HIGH QUALITY SHEET AND STRIP STAINLESS STEEL 


Mc LouTH STEEL CorRPORATION DETROIT, MICHIGAN « MANUFACTURERS OF STAINLESS AND CARBON STEELS 





1. Hook seal around shaft. 
Spredd seal apart and 


slide over shaft. 





2. Tuck spring in groove 
using two flat paddles 


made from welding 


rods. 


3. Lubricate shaft and push 
seal home with paddles 


or screwdriver. 


How J-M Split Clipper Seals speed installation 


... flexible body provides easy 
installation and removal even 


with small clearances 


Downtime Is me isured if seconds 
when Clipper Seals do your sealing 
Furnished in split form and made 
froma highly flexible synthetic rubber 
compound, they can be readily slipped 
into the tightest spots. Neither spe 
cial training nor special tools are 


required . no drilling and tapping 


} 
pe Cause 


for covet plates is necessar 
cover plates are not needed 
Clipper Seals are virtual 

proot ind stand up well under 
handling by ine xperiencedn ecnan!i 
Che self-adjusting garter spring has a 
hook and eve which is casi hooked 
iround the shaft. It is then a simple 
procedure to slip it into the groove 
When the shaft end is 


solid seals are used and snap into 


accessible, 


place almost as quickly as you can sa 
Clipper Seal.” What's more, they 


Stay put. 


Reduced “downtime is only one of 


many idvantages you get with ]-M 
Clipper Seals. Precision moulded 
from a variety of corrosion-resistant 
compounds specially de veloped for 
each service, they provide maximun 
sealing ability, low torque, long life 
and wide adaptability. For more in 
formation on the complete line of 
Clipper Seals, write for new 28-page 
illustrated brochure PK-7 1A. Address 
Johns-Manville, Box 14, New York 
16, New York. In Canada, Port 


Credit, Ontario. 


JM Johns-Manville CLIPPER SEALS 


1) 








New Parts and Materials continued 


The block has been qualified for use *nO-IT-YOU RSELF”’ 
at temperatures from —65 F to 275 

F. Recommended nominal operating 
pressure is 3000 psi. Vickers Inc., Box 


302, Detroit 32, Mich +800 ; 


For more information— } 700 4 
-600— 
+-500-- 





Circle 59, inside bock cover 


+300 


HORSEPOWER 


Shaft-Mounted Gear Motor 


A shaft-mounted gear motor de- 
signed to provide remote and auto 
matic control for variable speed drives, 
valves, pumps, feeders and other ma- 
chines, mounts on shafts from } to 
§ in. dia. Both housing and cover are 
made of aluminum. It is furnished 
with a torque arm or torque plate 
with resilient mounting that absorbs CENTER DISTANCE 
any runout that may be present in the ’ ‘ 6” 1’ 8” 10 12 
shaft to be controlled 

Speeds from 4 rpm to several hun 
dred can be had from the standard 


e J 
units l'orques from a few 1n.-0z to Prove the difference in 


several hundred in.-lb are possible. Jor 


dan Co., Inc., 3235 W. Hampton worm gear speed reducers 


Ave., Milwaukee 9, Wis. 


PB Peo information yourself. Here Ss ow eee 


inside back cover 











... On this chart we've plotted the mechanical horsepower 
Electro-Hydraulic capacity of Cone-Drive worm gear speed reducers against 
Machine Control their center distances. Ratings are for Class I Service with 
a 5:1 reduction and an input speed of 1750 rpm. 
A transistorized servo amplifier and 


an electro-hydraulic servo valve make All you have to do is plot the corresponding ratings for 
possible electro-hydraulic control of the speed reducers you're now using or planning to use. 


industrial machinery, with electronic We think you'll be surprised at the results." 
signal sensing and hydraulic control 


of variable delivery pumps, hydraulic 
motors, cylinders, and similar equip 
ment. The amplifier is designed to 


For details on Cone-Drive gearing’s double-enveloping 
design and specifications, ask for Bulletin 600C. We'll 


receive signal inputs from any stand send it to you immediately without obligation 


6U- -C 
ard 60-cps, a-c signal source. Manually If you're too busy to “Do-it 
variable controls may be used. The yourself”, Cone-Drive rep 


resentatives will be glad t 
control source can be a function of show you filled-in charts 
position, velocity or other command D 

variable, or input signals from tracers ONE. RIVE GEARS ——— —=== 


(Continued on page 254) DOUELE ENVELOPING GEAR SETS 4 sreeD neoucens © *“°™ Muchigan Sool Boys a 
= 7171 E Metichels Reed + Oetret 12, Michiges 
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(a product of superb Swedish engineering) 





--- K"OS BON XX)’ 


zinc phosphate rust - protection 


Welcome to America, vo.vo! You're 
a sensation abroad you're becom 


ing the most popular family sports ictivation, 


car here! And American buyers can phate 


I protection 
buy the three great VOLVO models* WANT TO KNOW MORI rant the "VOLVO PY444 Sedan, VOLV{ 
with confidence that all painted metal FOSBOND ind Pennsalt’s long 

is well protected against rusting and perience in metalworking chemi 
paint-peeling with Pennsalt’s famous can help you improve 
FOSBOND zinc phosphate coating and reduce vour costs? Just call 


VOLVO is another quality name in the Pennsalt man, or write directly t Pennsalt 
> 
automotive field being protected by Metal Chemicals 


Processing Dept 
Pennsalt FOSBOND. More and mors Pennsylh 


vania Salt Manufacturing Co. 
metal-products manufacturers ar East Three Penn Center Plaza 
turning to Pennsalt know-how to Philadelphia 2, Pa.: West 0)? 


{) 


Metal Cleaners » Phosphate Coatings + Cold-Working Lubricants 


aa we ea aa a ae , 2 We --# 
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CHANCE VOUGHT AIRCRAFT, DALLAS, PROTECTS EMPLOYEES ON 
MOBILE SCAFFOLDS WITH FAULTLESS DOUBLE LOCKING CASTERS 


- 
A completely safe, stable, and mobile 
work scaffold is being used by Chance 
Vought Aircraft, Dallas, in conjunction 
with precision assembly work on F7U-3 
Cutlass frames and engines. Production 
of this important Navy fighter created 
many new manufacturing requirements 
One was the complete redesigning of 
castered work scaffolds.Chance Vought's 
Plant Engineering, Safety and Mainte 
nance Departments attacked this problem 
with the aid of Faultless engineers. After 
a careful review of scaffolding styles and 
available casters, they selected the 
Faultless F900 Series scaffold caster, 
which had been sampled, tested and 
approved. Combining a well designed 
scaffold with the Faultless double ball 


; c PROTECTS bearing casters has resulted in the de- 
Double Ball 


velopment and use of equipment that 


me co RS = easily exnans oat Gesle cogpenmnant 
Swivel ji ON 

RACKS, 

LADDERS, 

SCAFFOLDS, 

PLATFORMS 


The Faultless F900 Series 
is designed with an easy- 
to-use foot-operated brake 
lever which simultaneously 
locks both swiveland wheel. 
It is thus possible to greatly 
simplify the design and in- 
crease the safety of the scaf- 
folds. Brake shoe compen- 
sates for wheel wear to in- 
sure full braking action at 
all times. 


SERIES F900 MEDIUM DUTY SWIVEL TRUCK CASTER ne Seen een sane ane Sane 


maneuverable and easily group-packed 
The F900 Series incorporates precision formed, and hardened double ball when not in use. Do YOI have : work 
bearing swivel construction. The lower raceway is machined from steel bar amen Ft me - mi OU pe cae es . Spfal 
stock for surplus strength and long life. Shown with Vulcanized Tired Wheel. coaten daen tf sams alain Ginna et wale 
Available with Semi-Steel, Renewable Tired, Ruberex and Plaskite Wheels. no obligation : , 
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New Parts and Materials continued 


at LOWER COST 
with improved 


SPRAY-LUBE) = 


for unplifer is designed for pat illel sum 
Norgren SPRAY-LUBE System Tapping Machines mation, ratio comparison, Or serics 
a . Drill Presses summation of input signals. Output 
Milling Machines is designed to power a balanced single 
Grinders load, or split loads, of as high as 
Lathes +> w. Minneapolis-Honeywell Regula 
CONTROL Boring Machines tor Co., 2753 Fourth Ave., S. Minne 
waamieOuD High-Speed Saws polis, Minn 
til Stamping Presses For more information 
Lot Vv , Die Lubrication Circle 61, inside back cover 
$ax2-66 - Other Metal 
Working Equipment 


CONTROL 


uy 


vaive 
ASSEMBLY y 


TOOL WEAR IS LESS—SAVES TOOL COSTS, CUTS DOWN-TIME—A better, 
more uniform spray of cutting gil is applied directly upon the close interface 
between the tool and work piece, providing better lubrication. 


FASTER CUTTING, MORE OUTPUT— Because of the larger fluid surface area of 
the spray and the expansion of the compressed air, heat is dissipated quicker. 


More Tamper-Proof 
Uniform Spray Controls 


Air and oil, con- lL Allen-head screws @ Timing Motor 
veyed separately Bay are provided for 
to nozzle by a tube : air and liquid flow Said to provide dependable power 


within a tube. het control. between 1 rpm and 1 rph without 
extra gears, torque rating is 20 in.-oz 
at 1 rph. Motor is for use switches, 


Accurate Control of Spray Valves Compactly Manifolded timers and other control applications 
, Speeds of the new motor are: 0.8 
Easily controlled \ Saves space on —_—s to 120 rph at 60 eps; 0.8 to 100.0 rph 
to provide the 3 multiple lubrica- 

right quality and ' tion job. 
quantity for any \ 


at 50 cps, and 1.0 and 2.0 rph at 25 
cps. It is available with one-way or 
two-way clutch. Hansen Mfg. Co 


metal working job. ) 
Princeton, Ind 


For more information 
Circle 62, inside back cover 
Compact, Convenient Size 


A space only 14”x20”x7” is required for a 2-gallon unit—4 to 12 fluid 


ounces of liquid an hour per nozzle are sufficient for most operations. Transducer-Amplifier 


Without obligation, learn how Improved Norgren SPRAY- Chis unit is of plug-in construction 
LUBE can reduce costs in your plant. Call your nearby -_ : ‘ P s . 
Norgren Representative listed in your telephone direc- intended tor pre amplifier ervice. The 
tory—or WRITE THE FACTORY FOR BULLETIN 537. amplifer output embraces a ground 
3428 So. Elati St., Englewood, Colo 








and maintains a zero output voltage 


Pioneer and Leader ia Oit-Fog ( ‘ ‘ Si 1930 for a zero input voltage. Variations in 


(Continued on page 255) 
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New Parts and Materials continued 


SPRAY-LUBE 


from MACHINE TOOLS 


®@ Increases Tool Life 
®@ Improves Quality of Work 


@ Reduces Maintenance Costs 


supply voltage 


volt 
said 


plate filament 


characteristics are 


ind tubc 


ages, 
to be automaticall 
Avionic Products Engineering C« 
Dover, N. J 


co npensated for 


For more information 


Circle 63, inside back cover 


A-c Power Supply 


Nominal input ts 
output rating is 3 
variable fr t 
Piqua Oh 
For more information 


Circle 64 


infinitely 
Slaughter Co., 


inside bock cover 


Servoamplifier for 
Control Systems 


Ihe servoamplifier is used for ap 
plications in which the amplification 
of minute 60 or 400 cps signals is 
required to produ 
ictuatc 


windings o1 


controllable 


sm il] 


power, to 
powel motor 
(Continued on page 258) 
ember 
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Metal Cutting Saw 


CUTS FASTER 
DOESN'T OVERHEAT 
Oliver Sawing Machine cuts 
4” to 6 
rous metals. By changing to 
SPRAY-LUBE: (1 
of chips to saw teeth ended 
(2) No galling—surfaces 


slabs of non-fer 


Fusion 


now resemble machined fin 


ish. (3) 
cuts 6” 


Saw feed faster- 
aluminum slabs at 


Gear Hobbers 


$250 A YEAR LUBRICANT 
SAVING PER MACHINE 
Cullman Wheel Co. replaced 
splash coolant systems on 
gea:t hobbers with SPRAY 
LUBE Results l Tool 
life increased (2) Tool 
grinding time reduced 

Working conditions cleaner 
safer. (4) $250 a year per 
machine saved in lubricant 


costs 


OUTPUT INCREASED 15% 
DIE LIFE INCREASED 100°, 
Formerly lubricated by 


hand 


cycles o 


swabbing every 
f pres p ng 
on machine 


Now 


automatically 


floor and oper 
SPRAY-LUBI 


lubricate lie 


ator 


St 
and blank ev cycle 
creasing die life 100 

output | Lubricant cost 


cut in half 


Turret Lathe 


OUTPUT DOUBLED 
SPRAY-LUBI n lath 
O.K Rubber 

Increased 


ting speed 


rpm nearly doubl 
put of machine 
welding of chips 
4) Increased depth of cu 
4 Improved 


quality 


work 


bli 


cleaning 


constantly 


30% MORE OUTPUT 
tAY-LUBEI ! 
achine at the Square 
MN pany eliminating 
of lubricant and « 
lost for cleaning 1 
lashing lubricant on o 
and floor also ended 


nereased ‘M 


OVER TWO TIMES 
LONCER CHAIN LIFE 


wlution 
replace 


ng chain life 


C. A. NORGREN CO. 3428 So. Elati St., Englewood, Colorado 





Your source for BIG Cap Screws for big jobs 


ee Cleveland’s Wi. hualeltg 


EXTRA LARGE 
TP 4 


Modern developments in things of massive size— 
earth moving and road building machinery, hydraulic 
equipment and other unusually large assemblies— 
have increased the need for extra large Cap Screws. 


Anticipating this demand, Cleveland will install the world’s 
largest Boltmaker which will produce in volume, cap screws up 
to 1%" x 10”, 


Every day we’re shipping diameters up to 2%", in lengths as re- 
quired. Occasional special orders call for greater diameters, even 
up to 4 inches. Of course, size alone doesn’t always provide 
required physical properties. Close attention to steel selection, 
testing and preparation, strict control throughout manufacturing 
processes, and final critical inspection assure you cap screws of 


known strength as well as brute size. 


Physical properties of Cleveland Cap Screws in various styles 
up to 2%" diameter are shown on our handy chart. Write or wire 


for delivery and price information on extra large Cap Screws, 


The Cleveland Cap Screw Company 
2936 East 79th Street + Cleveland 4, Ohio * VUlcan 3-3700 TWX CV-42 


Warehouses: Chicago * Philadelphia « New York + Providence « Los Angeles 
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...20,461 SALESMEN 


on the job every day for 


ILLINOIS 


The more than 22,461 customers 
of ILLINOIS GEAR and every 
one a satisfied customer are the 
hardest working salesmen ever 

Gears they use are on the job 
every day telling the story of 
outstanding quality and perform- 
ance that characterizes Illinois 
Gears 

The great array of fine equip 
ment and machinery of which they 
are a part is indicative of the wide 
range of types and sizes of lilinois 
Gears America’s most com 
plete line of gears 

Regardless of the service, wheth- 
er it’s gears for rotating massive 
shovels, or gears that control deli 
cate precision equipment — depend 


on ILLINOIS GEARS 





EAGLE 


Microflex Reset Timer 


FOR 

MACHINE 

AND PROCESS 
CONTROL 9} 


NOW ... quick plug-in connection! 


See that new-design terminal panel? Terminals are all in a row. 
So you can quickly and easily adapt the Microflex Reset Timer 
to plug-in connection. Simply use a Microflex Plug-In Kit, avail- 
able in all accepted variations. You can even rotate the terminal 
panel for rear connection — (just loosen two screws) — without 


any rewiring. 


Time settings of pinpoint accuracy are possible with the Microflex 
double dial. Through precision vernier action, one complete turn 
of the inner dial advances the outer dial just one division. That’s 
a 20-to-1 ratio, made possible by a patented Microflex threaded 
axle and pinion. Accuracies are obtainable to 1/60 second. Over 
150 timer operating combinations, plus a wide range of long or 
short time periods. The ideal timer for molding presses, dielectric 
heating, automatic mixing, die casting machines, machine tools 


and rubber curing. 


Write for FREE AUTOMATION BOOKLET and Bulletin 110. 


MAIL COUPON TODAY 


@eeeeeeeeeseeeeeeeeeeeees 
Saees Sas CORPORATION 

s mers Division, Dept. pE.1256 
MOLINE, ILLINOIS 
Please send FREE AUTOMATION 
BOOKLET and Bulletin 110 containing 
complete data on Microfiex Reset 
Timers 





NAME AND TITLE 





COMPANY 





ADORESS 





city 


New Parts and Materials continued 


any suitable load sensitive to phase 
inversion. When operated in response 
to the displacement of the core of a 
linear variable differential transformer, 
measurements may include force, 
weight and stress, linear displacement 
pressure, liquid flow, level, torque and 
surface contour, The primary actuating 
signal is a variable carrier voltage 
Power requirement is 105 to 130 \ 
60 or 400 cps. Power consumption is 
30 w nominal; maximum carrier out 
put: + w. Dimensions are 94 x 43 
x 53 in. high. Schaevitz Engineering, 
P.O. Box 505, Camden !, N. J 
For more information 
Circle 65, inside back cover 


Permanent Adhesive Label 


This contact label is for use where 
an easily affixed but practically impos 
sible to remove label is required. They 
are used to carry brand information, 
instructions, wiring or installation dia 
grams or other information of a pet 
manent nature. Archer Label Co., 783 
Kohler St., Los Angeles 21, Calif 

For more information— 


Circle 66, inside back cover 


Noise Suppression Filter 


A miniature shock-resistant rf noise 
suppression filter contains eleven ca 
pacitor sections, eleven toroids, and 
two _ resistors Astron Corp., 255 
Grant Ave., E. Newark, N. | 

For more information— 


Circle 67, inside back cover 


Single Point Thermometer 


This thermometer can be calibrated 
for any single desired point between 
—40 F and 1000 F or between —10 
C and 300 C. Dial housing measures 
1## in. Model illustrated is equipped 


(Continued on page 263) 
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Morse HY-VO Chain offers designers high- 
hp capacity; space and cost savings 


Sales Engineer Harold Kimmel points out Morse Hy-Vo Drive 
connecting 185-hp Chrysler V-8 industrial engine to Dennison radial 


piston hydraulic pump 


Engine speed is reduced from 3600 to 1800 


rpm. Drive operates on 17% " fixed shaft center distance. 


Morse Hy-Vo’s exclusive rocker-joint 
design and freedom from chordal action 
reduce wear and friction, eliminate 
stretch, and permit fixed shaft centers. 


MORSE 
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Narrow Hy-Vo Drive transmits power 
smoothly, efficiently at 6,250 tpm in new 


jet-engine starter. 


In building the Pre-Flight Equip- 
ment Jet Hydrostarter, the basic 
design problem was to find a com- 
pact, efficient method of transmit- 
ting power from the primary motor 
to the pumps which actuate the 
hydraulic starting motor. In addi- 
tion to providing a 50% speed re- 
duction, the power transmission unit 
had to withstand reactive shock loads 
up to 100 hp, occurring each time the 
jet fuel is ignited. 


The solution was a stock Morse Hy- 
Vo Drive only 3” wide. This com- 


pact unit proved to be the most 
economical method of transmitting 
the required HP at high speed in the 
limited space. 


Hy-Vo Drivesare built for maximum 
load-carrying capacity per inch of 
width at both high and low speeds 
They provide smooth, efficient power 
transmission at speeds up to 8500 fpm. 


Call or write for complete informa- 
tion and engineering assistance on 
Morse Hy-Vo Drives. MORSE 
CHAIN CO., A BORG-WARNER 
INDUSTRY, ITHACA, N. Y. 


POWER TRANSMISSION 


PRODUCTS 


® ° Trademark 





A: \ V/S TRANSMISSIONS 


ve procicion ratiog © 


The builder of Lamb-Grays High-Speed Precision Cutter 


says, “Only Lewellen V/S Transmission gives the precision 


POR RRRREB OS 
pesrewwrn e's 





ratios we require, at the extreme variations in torque result- 

















ing from rapid accelerations of the cutter 


The Lewellen variably drives the rotary shear Speeds are 








pen enna 





remotely controlled for a wide range of selected sheet 
lengths 

Recurring peak loading at the cut, rapid accelerating loads 
at frequent starts, and 24 hour service are exacting require- 


ments 








The uniform lengths of the stacked sheets is indisputable 


evidence of Lewellen accuracy 
Int 1 f i Vv T rye TT . . 

wtomats of Lewellen 5 Veanemiestons Lewellen V/S Transmissions offer convenience as well as 
ore mechanically connected and symmet- . 
a « utility. Lewellens operate at the speeds that machines run 
rically positioned. All motions are exactly i ; 


prepertioned end accurately edjusteble. Directly connect machine sections—or, motorized, variably 
V/S Belt trecks in true alignment at precise power the machine 

pitch ratios, with controlled tension for Four standard models—selective controls—many accesso- 
full traction throughout the speed range. ‘ 


ries — any driving arrangement Lewellen V/S =m. 
Infinitely, accurately variable speeds are 


Qses abd Wee Wee trentien WE Transmissions idapt readily to any equipment 
Transmissions ——on 











WRITE FOR CATALOG NO. 65 


l EW - l | F N MANUFACTURING CO. 
COLUMBUS, INDIANA 


Distributors In All Industrial Areas * In Canada—Peerless Engineering Sales Ltd., Toronto-Montreal 
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7 
a a Se 


was making individualized equipment parts 


Older even than the radio, KOVEN has devoted 75 years of 
application and research to the task of creating individualized 
equipment parts which fulfill the exact needs of equipment man- 
ufacturers. With its particular skills and concentrated experience, 
KOVEN produces these parts often faster and more economically 
than equipment manufacturers themselves—facilitating within 
the industry faster, more efficient production at lower costs 


if you haven't already inquired trained KOVEN representative, 
about KOVEN individualized and send for Bulletin #550 
equipment parts, do so now. Call There's no obligation 

or write for a consultation with a 


X-RAY INSPECTION FOR 
QUALITY CONTROL 


KOVEN equipment in all metals and 
alloys includes: High pressure vessels 
built to A.S.M.E., A.P.1. Codes; extrac- 
tors; mixers; stills; kettles; tanks; stacks; 
breechings; hot transfer lines; light and 
heavy fabricated piping and plate ex- 
haust ducts. Shop and field erected 
storage tanks to 2 million gallons. 
High vacuum testing on liquid oxygen 
storage tanks. 


Jacketed Stainless Stee! Fermenters. 


SPECIALISTS IN INTRICATE 
FABRICATION USING: 
e@ STAINLESS STEEL 
e ALUMINUM 
eM 
e NICK 
e INCONEL 
e ALL CLAD MATERIALS 


Stainless Steel Tower. | : ' ae Fabrication to all 
“> A.S.M.E. Codes 











L. O. KOVEN & BRO., INC. + 154-C OGDEN AVE. + JERSEY CITY 7, N. J 
PLANTS: JERSEY CITY, N. J. * DOVER, N. J. * TRENTON, N. J 
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Industrial Divisior 
MINNEAPOLIS-HONEYWELL ReGuLatTor Co 
Wayne and Windrim Avenues, Philadelphia 44, Pa. 


Please send me additional information on the 


ACTIONATOR 


apvlications of the ACTIONATOR in my plant 
Name 
litle 


Company 


| 
| 
| 
| 
| 
| 
| I'd like a Honeywell sales engineer to discuss 
| 
| 
| 
| 
| 
| 


| Address 
L cureusameamennans 


*Tradename Minneapolis-Honeywell Regulator Co 


262 


ACTIONATOR 


heavy duty electric motor for 


se 
7s 


operating valves, dampers, louvers 


The new Honeywell AcTIONATOR is a compact, light- 
weight, rugged and flexible industrial motor for operating 
valves, dampers, louvers, and other final control elements. 
Models are available for mounting on, and operating 
rotary valves or dampers. The ACTIONATOR is also avail- 
able with cam operator and yoke. Internal strain release 
protects valve seats and gear train so that it can be used 
on practically any slip stem valve. 


The AcTIONATOR is a reversing capacitor type motor and 
provides on-off, two-position, floating or proportional 
control. Shaft rotation can cover up to 180 degrees in 7 | 


30, 60, or 120 second timings; torque ratings from 50 to 
200 inch-pounds depending on motor speed. 


The proportional control model provides slidewire resis- 
tances of 100, 135 or 1000 ohms, and can be used with any 
type of electric proportional controller. A second slidewire 
can be used for retransmission . . . to operate another 
motor, or for remote indication. Spst and spdt auxiliary 
switches can also be installed within the end bells. The 
enclosed terminal compartment is designed to meet J.1.C. 
standards. 


Limit and auxiliary switches, specially designed by Micro 
Switcu, allow the ACTIONATOR to be used where ambient 
temperatures range from —20 to +150 F. 


For complete information and specifications on the new 
ACTIONATOR, call the nearest Honeywell office, or write 
(send coupon) to: 


MINNEAPOLIS-HONEYWELL REGULATOR Co., /ndustrial 
Division, Wayne and Windrim Avenues, Phila. 44, Pa. 


1H) Honeywell 


Pout on Coittol 
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New Parts and Materials continued 


ing nuts 
lengths from 
70 in. long 
Dillon & ¢ 
Van Ni ( 

For more information— 


rcle 68, inside back cover 


Surface Temperature 
Thermometer 


A maximum-minin 
perature thermon 
tecl, ha 1 Tange 

o ancillary p 
imum and minimum ex 
ther meter 


r time 


ind the we i 


This thermon 


rurnace¢ 

ooling bille 

peratures, it 

ind minimum em] 

in furnaces, ovens and other encl 
spaces iS well is 1 l I 11Gs 
ind gases, up to 1000 F. An Alnico 
ittachment to 
ferrous surfaces. Pacific Transducer 
Corp., 11836 W. P Blvd., Los An 
geles 64, Calif 


magnet is provide d for 


For more information 


Circle 69, inside back cover 


Miniature Two-Way Clutch 


I'he function of the shafts in a line 
of electro-magnetic clutches may be 
reversed, so that a single input can 


(Continued on page 266) 
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| DYoy-X oll] amo) ge) o)(-Yep 
call for a 


Specially Built 
Coupling? 


‘ 
mie\y 4 <tc" 


/ 


beeen 


a, M WALDRON Coupling hob with > 


special plate provides 
required sliding motion 


then 
put your 
problem up to 


Waldron 


The extensive engineering and manufacturing facilities 
maintained for the production of our popular standard 
type couplings put WALDRON in the most favorable 
position for handling special orders. WALDRON is the 
recognized source for prompt service on unusual coup- 


ling applications. 


JOHN WALDRON CORP. - NEW BRUNSWICK, N. J. 


Sales representative in Principal Cities 








STANDARD : SPECIAL 
TYPES TYPES 











Factors Determining the Choice of 


—re—_ 
































100 
% TORQUE TORQUE TYPE MOTOR 


TORQUE TYPE MOTOR 
POWER: AC 50 to 60 cycles. 


CHARACTERISTICS: 


1. No Load speed is determined by number of poles, with @ 
No Load slip of approximately 5% 


2. Full Load speed decreases with an ae load. De- 
signed to operate at approximately 30% full load slip. 


3, No breakdown torque 
Starting torque high approximately 125% full load. 
































7s 200 
% TORQUE INDUCTION CAPACITOR RUN TYPE MOTOR 
INDUCTION CAPACITOR RUN TYPE MOTOR 
POWER: AC 50 io 60 cycles. 
CHARACTERISTICS: 


1. No Load speed is determined by the number of poles, with a 
no load slip of 2 to 4% 


Constant Full Load speed, with a full load slip of approxi 
mately 10% 


Breakdown torque—approximately 200% full load 
4. Starting torque—approximately 75% full load. 


HYSTERESIS SYNCHRONOUS TYPE MOTOR 
POWER: AC 50 to 60 cycles. 
CHARACTERISTICS: 
1. Synchronized speed, determined by number of poles. 
2. Starting torque equal to Full Load Torque 
Quiet operation. 


RELUCTANCE SYNCHRONOUS TYPE MOTOR 
POWER: AC 50 to 60 cycles. 
CHARACTERISTICS: 
1. Synchronized speed, determined by the number of poles. 
2. Starting Torque Low, 50 to 75% of Full Load. 


HOWARD FRACTIONAL H.P. 
INDUCTION MOTORS 


The increase in the use of Howard Induction Motors results from the overall 
superior performance characteristics of Induction motors over Series and 
Shaded Pole types. 


basically Howard Induction motors 
have the following advantages: 


Less maintenance—no brushes to wear, parts subjected to less wear. For 
applications where maintenance is difficult to handle. 


Constant speed under increasing load or varying power supply—for appli- 
cations with exacting timing requirements where Icad or power supply are 
not constant. 


Extremely quiet operation both mechanically and electrically—for applications 
where noise level must be exceptionally low, professional tape recorders, etc. 


Low external field, in many cases requiring no magnetic shielding. 


Good efficiency up to 50% as against 40% maximum in Shaded Pole motors 
and 65% in Series motors. 


High power factor up to 85%. 

No radio or TV interference—for appliances and other home use applications. 
Good starting torque. 

Reversible in motion and reversible from rest. 

Wide range of H.P. ratings (1/8 to 1/1400) and gear ratios (2:1 to 3600:1). 


Howard Induction Motors are currently used in a wide range of applications— 
business calculators, tape recorders, facsimile equipment, blowers for micro- 
wave relay stations, radar, projectors, teleprinters, gyro drives, automation 
instruments, etc. 


Howard Induction Motors are available in Torque, Induction Capacitor Run, 
Hysteresis Synchronous and Reluctance Synchronous types. Costs are mod- 
erate but depend upon quantity. For full information on Howard Induction 
Motors, write for bulletin 56A. 


1. “Selected” ball bearings permanently lubricated, 
sealed and shielded or sleeve bearings with large 
felt oil reservoirs with oil return system (shown) 
Sleeve bearing motors can be provided with bail 
thrust bearing for vertical operation or thrust 
loading 

. 24 slot lamination design for quiet, cool operation. 
Stamped from high grade electrical steel 

. Rotors dynamically balanced, skewed to give uni- 
form torque characteristics with change of rotor 
angle. 

. Windings of heavy Formex insulated wire, im- 
pregnated and baked with top grade electrical 
varnish. 

. Case of sturdy, rigid casting always 

. Mounting pads with holes drilled and tapped cast 
on frame. Special face mounting end bell available. 

7. Internal fan for cooling. 


@|-2|.2/ 85 


OTHER HOWARD MOTORS: UNIVERSAL & D.C.—1/200 to 1/2 H.P. *» SHADED POLE— 
1/2000 to 1/10 H.P. * SERVO MOTORS « GEAR MOTORS + BLOWERS 


DEPT. PE-12+> HOWARD INDUSTRIES, INC. * RACINE, WIS. 


SALES OFFICES: 208 S. ia Salle St., Chicago 4 
942 S. La Brea Ave., Los Angeles 36 » Room 4822, Empire State Bidg., New York 1 


DIVISIONS: Eu ELECTRIC MOTOR CORPORATION (C@}) CYCLOHM MOTOR CORPORATION RACINE ELECTRIC PRODUCTS 
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How designers use Porcelain Enamel 


reduce costs 


to 





Porcelain Enameled pump cylinder wears 
longer and costs less than special alloys. 


Pump plunger employed in oil field operations 
Porcelain Enamel is more durable, reduces field 
service 


Porcelain Enamel has proved to be an effective aid mal-shock resistance makes thinner sections possible. 
to designers in reducing costs. In a variety of ways, its 
unique properties are employed to effect savings in 
manufacturing and materials expense 


REDUCES FIELD SERVICE. A very practical advantage pro- 
vided by Porcelain Enamel is reduction in field service 
Where conditions of rust, corrosion, abrasion, high 
. : temperatures or thermal shock prevail, Porcelain En- 
REPLACES COSTLY MATERIALS. Porcelain Enamel pro- a 
amel resists attacks that would otherwise call for re- 
vides a non-porous, inorganic, glass-hard surface that ' field 
sa = pairs an cid 
makes it ideal for service where corrosion, abrasion ' Basen 
and/or high temperatures prevail. Consequently, Por- 
celain Enamel can frequently replace costly high alloy 
or other metals 


service to the equipment. This not only 
saves money for the manufacturer, but also can be 
used as a powerl il sales adv intage 

Are you interested in knowing more about these bene- 
fits provided by Porcelain Enamel? We'll be glad to 
REDUCES WEIGHT. The intimate fusing of the inorganic help you get the specific information you want 


I Let us 
coating to the base metal materially increases the know your problem, and we'll put you in touch with 
strength and rigidity of the product, thereby permitting Porcelain Enamel Manufacturers, qualified to advise 


weight-reduction in many of its applications. Its ther- you 


mers 8 
- Lefties 
‘ia CHANEL | 


<— PORCELAIN ENAMEL INSTITUTE, INC 
1145 Nineteenth Street, N. W., Washington 6, D. C 





Please send me design information about PORCELAIN ENAMEL for 


possible application to 


Nome__ 
Company 
Address 
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New Parts and Materials continued 


In the 


old tradition of 


¢ raflsmanshift ai 


with modern design 


and engineering... 


be connected to either of two output 


Le 
\ ~ shafts. These units are said to be 
suitable for use as a speed or direction 
| changer in servo-type applications 
/ | j : rhe clutches operate on d-c voltage 
Leg eT, 


'ypical of the performance of the 
three sizes available are torque ratings 
of 3.5 to 52 in.-oz. Weight range 
from 1 to 8.8 oz. A. J. Thompson 
Inc., Route 1, Box 812, Florissant 
Mo 

For more information 


Circle 70, inside back cover 


Srecwuale CREATES a Spring 


Accurate CREATES a Spring 


because Accurate approaches spring problems 


with skill, experience . . . and imagination! 


Accurate Spring combines old fashioned 
craftsmanship, modern design and engineering, 
and the most efficient production methods 
to produce the finest of springs 


at the lowest possible cost. 


When YOU need springs, YOU need Accurate! 


Mechanical Integrator 
Secale SPRINGS ss 


r r inteocrator 
POPPPPERPVER ERR Baw : y ing integ 
Wink. FORMS basically of 


STAMPINGS requires les 
the ring. The ring controls the output 
drum shaft speed relative to the inpul 


ACCURATE SPRING MANUFACTURING COMPANY Giec chett speed. Neghgite fone | 


required to maintain the ring’s pos 


3815 W. Lake Street * Chicago 24, Illinois (Continued on page 268) 


Product Engineering 








TOTALLY ENCLOSED .NON-VENTILATED 


TOTALLY ENCLOSED FAN COOLED 


MOST BEAUTIFUL MOTORS IN ALL THE WORLD... 


new REULAND precision motors ror MACHINE TOOLS 


Designed especially for 
machine tool manufacturers 


Reuland precision motors were developed 
only after giving a lot of careful thought 
to the problems of the machine tool indus- 
try. They are not just another line of 
motors that can be “made to fit,” but 
rather, a complete new type especially 
made for machine tool manufacturers 

They are available in T.E.N.V. and 
T.E.F.C. types. Small, compact and fea- 
turing the very latest in lightweight mate 
rials. 

For good looks and precision operating 
characteristics, there is nothing on the 
market to equal these jewel-like units 


Precision balance 


Reuland motors are built to precise speci- 
fications like a fine tool. Each unit is 
dynamically balanced at the factory to 
assure vibrationless operation 


Heavy-duty ball bearings, located at 
each side of the rotor, assist in maintain- 
ing this characteristic which is so vital to 
precise work. Exact tolerances are like- 
wise maintained throughout final assem- 


bly 


Low inertia rotor 


rhe radial air gap design of these motors 
permits the use of a lighter weight, low 
inertia rotor. This light weight, low iner- 
tia feature assures smooth starts and quick 
stops 

This rotor is also of a special narrow 
design which has shortened up the over- 
all length of the motor to give a thinner, 
“wafer” effect. 


Smooth-finished castings 
— pleasing lines 


The smoothly finished surfaces of Reu- 
land machine tool motors are a match for 


the most expensive tool. All castings are 
specially processed for smoothness and 
are given a baked enamel finish 

This fine-quality finish, together with 
the motors’ naturally pleasing lines, assure 
a harmonious blend with the lines of 
every machine tool on which they are 
mounted. (When desired, the motor's 
frame size can even be varied to fit an 
exact contour of the machine.) 


Other Reuland firsts! 


Motor with internal fluid coupling 


l 
2. Spline-coupled hydraulic pump motor 
3 


. Foot-mounted disc type magnetic 
brake with self-contained bearings 
and shaft 

. “Through-Shaft” magnetic disc brakes 

. Slip Ring motors in small #66 frames 

. All-aluminum motor frames 


“Xpandable motor design 


Use these other 
free Reuland Services 


® 


REULAND MOTORS 


Special-Motor Library 


Don't ever pay for special-motor 
development costs before you 
check this free library. Contains 
valuable data on hundreds of 
unique, specially designed 
motors. Send for free “how to 
use” booklet. 


Standard Motor Catalog 


Contains engineering informa- 
tion on Reuland’s complete line 
of standard motors and motore- 
ducers. Sent free on request. 


REULAND ELECTRIC COMPANY 
Western Division: Alhambra 63, California 
Eastern Division: Howe 63, Michigan 


Distributors in all principal cities 





New Parts and Materials continued 


tion under varying speed and load 
conditions. 

The integrator is suitable for chart 
integrators, servo mechanisms, variabl 
speed drives, linear-to-rotary motion 
converters. Optimum Engineering Co.., 
2017 Willow St., Grand Prairi 
l'exas 

For more information 


Circle 71, inside back cover 


Planetary Gear Box 


\ planetary gear box is availabl 


vith output torque ranging from 10 


{ 


The speed and economy of labor en- ing on the same number of frz 
joyed with Easy-FLo silver brazing of Five pieces of curved wire and 
tubular assemblies of all kinds are out- small slugs of EAasy-FLo 45 are 
standing. The old method used by Co- to produce a frame that is as strong itio. Ball bearings are used on input 
7 ——, S ~ ye grind fillets and indestructible as though it shaft and oil-impregnated bearings on 
and clean the brazed joints on 1000 > ce 

- er dhe ween. rl ae eee , output and planets, together with 
frames a day. Now, with Easy-FLo Here is the “joining sequence” of one 

and HAaNpy Fiux, 3 men do the finish- the many models of Columbia f hardened gear. ‘The 


in.lb to 250 in.-lb depending on geat 


reducer can be 

; furnished with leg or flange mounting 

*hotos and data courtesy The Westfield Mfg. Co., Westfield, Mass - — 
Arizona Gear & Mfg. Co., 3544 | 


Fort Lowell Road, ‘Tucson, Ariz 
/ For more information 
— Circle 72, inside back cover 
One 


slug” and § cur 
vieces of EASY-FiLo 4 


e jem 2 parte 6 ime: 1m . Silicone Rubber 
ee eo i Conducts Current 


One operator, at ator, at ich atation 








firs 


ons, averages applica Hanon Fu 
assemblies per § _ vo grades wie ot. we +82 nate-wie ante, \ silicone rubber that will conduct 
and unloads jig | electricity can be molded, calendered 
r extruded without appreciably chang 
ts electrical properties. Silicone 
Union Carbide and Carbon 

30 E. 42 St.. New York 17 


For more information 


Circle 73 nside back cover 

















GET COMPLETE EASY-FLO FACTS AND DISTRIBUTOR LIST. 


BULLETIN 20 explains why high strength, speed ond economy ore in Self-Priming Pumps 
herent in EASY-FLO brazing. Also gives Handy information about / 
joint design and fast brazing methods. Get your copy, with distribu / ' 
tor list, by writing todoy. Thi olute icsign ua t permit 
the pump to clear the suction line of 


Source of Supply and Authority on Silver Brazing Alloys 


OFFICES end PLANTS 
ensceroet, conse of the liquid in the casing. The casing 


CHICAGO, Ki. is so designed that when the pump 
HANDY & HARMAN 225:' pum] 


CLEVELAND, OO 
General Otfices: 82 Fulton $t., New York 38, M.¥. OS". is stopped, an adequate supply of the 
TORONTO. CAmade 


DISTRIBUTORS IM PRINCIPAL CITIES MONTREAL, CAN (Continued on page 272) 


uir with only an initial priming charge 
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For faster flow and 





freedom from plugging 


filter fluids with @ American Felt! 


The very construction and character of 

wool felt make it a natural for filtering liquids. 
The unique,fibrous structure of wool felt has these 
outstanding advantages: 1—Efficient particle 
retention. 2-Minimum pressure drop with corre- 
sponding high permeability. 3-Maximum solids 
capacity resulting in greater liquid through- 

put. 4—High porosity value responsible 

for low plugging rate and ease in cleaning. 
5—Chemical and thermal stability. 

6—Felt’s thickness permits free use of third 
dimension in design and in true 

edgewise flow. 


American’s Wool Felts for liquid filtration 

provide efficient and economical filter media for 
cellulose nitrate, solvents, hot lubricating oil, 
paint, lacquer, latex, water, food syrups, and oils. 
Their outstanding characteristics give them great 
versatility in method of use because of the high 
degree of porosity and the many types of 

felt constructions available. 

For complete details write, on your company 
letterhead, for FREE, 10-Page Data Sheet No. 17 
on “Wool Felt-Liquid Filtration”. And remember : 
American Felt Company also produces 
engineered Synthetic Fiber Filter Felts. 


. the , me 0 
Fe] attraction with mir 

American T mum flow resistence and 

m freedom from plugging 

4 SEND TODAY for this 

TRADE MARK FREE, 0-Pege Doto 

Sheet We. 17. Please 


moke request on com 
pany letterhead. 





GENERAL OFFICES: 78 GLENVILLE ROAD, GLENVILLE, CONN. 


SALES OFFICES: New York, Boston, Chicago, Detroit, Cleve- 
land, Rochester, Philadelphia, St. Louis, Atlanta, Greenville, 
S.C., Dallas, San Francisco, Los Angeles, Portland, San 
Diego, Seattle, Montreal.—PLANTS: Glenville, Conn.; Frank- 
lin, Mass.; Newburgh, N. Y.; Detroit, Mich.; Westerly, R. |.— 
ENGINEERING & RESEARCH LABORATORIES: Glenville, Conn 
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Pick the right tietion materials 
in seconds... 








e-Manvilie 
rt Jonnr 


It’s in Johns-Manville’s handy 
new Friction Materials Selector 


Wan YOU ENCOUNTER a de- 
sign problem that involves the 
control of motion, you'll find 
this new, ready-reference book 
about Johns-Manville Friction 
Materials a big help. Its sixteen 
pages are loaded with specific 
design data, presented in simpli- 
fied table form, that you'll find conven- 
ient, accurate and easy to use. 


duty, slow or high speed operation, light 
or heavy pressure—this book will give 
you performance characteristics, avail- 
able sizes and shapes, dimension data 
and tolerances. 


Whatever your problem dealing with 
the control of motion the J-M Friction 
Material specialist backed by un- 
matched J-M Research facilities . . . is 
at your service. Write Johns-Manville, 


Whether you require a disc, cone, 
band, block or lining—for application 
in wet or dry service, heavy or light 


Box 14, New York 16, N.Y., for your free 
copy of the Friction Materials Guide— 
FM35A. In Canada, Port Credit, Ont. 


omar 


“ 
\GG AY VW Ysa” 


Johns-Manville Lhdusttial FRICTION MATERIALS J 


een Pe O// a 
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DANA can design and manufacture efficient 
Spicer axles to meet your special 
power-driving needs 


PASSENGER 
CAR 


This is the famous Spicer Axle with 
exclusive POWR-LOK Differential 
which keeps controlled power 
geared to both driving wheels at 


ali times 


| 8 Py oe b 


| - , 7 
FOUR WHEEL y 5 ) 


= 
DRIVE TRUCK —<" 2 SPORTS CAR 


wld og 
SELF-PROPELLED Coa _* | - ROAD MARKER 


FARM IMPLEMENT "olla! pes — 
t _— =f = POWER SWEEPER 


LIGHT TRUCK 





DANA can help you adapt stock Spicer Axles and DANA can help you by developing specialized 


Differential Assemblies to your particular needs. Spicer Axles to solve any unusual problems 


DANA has available and in production a wide 

range of axles for such units as: 

Light and Medium 4-Wheel Drive Vehicles 
Duty Trucks Mine Cars 

Passenger Cars Fire Fighters 

Road Markers Lift Trucks 


Write for Spicer Axle Engineering Bulletin 
No. 364, and ask for an engineering conference 
on your particular axle requirements. We can 


supply your needs . . . quickly and efficiently. 


Power Sweepers Self-Propelled 
Golf Carts Agricultural Vehicles 


Motor Scooters Small Delivery Trucks DANA Cc °o 4 e ° RATION 
and many other specialized types of vehicles. Toledo 1, Ohio 
DANA can help you with over 52 years of power SPICER PRODUCTS: Transmissions, Universal Joints, 


transmission experience .. . with the most diversi- Prepelior Shafts, Anies, Torque Converters, Geer Sones, 
Sal snien etenainanse I “Oy er wens th th Power Take-Offs, Power Take-Off Joints, Rail Cor Drives, 
hed cc rps of engineers in the industry . . . witt t e Rellway Generator Drives, Stampings, Spicer ond 
industry Ss largest group of production facilities. Auburn Clutches, Parish Frames, 


Spicer Frames, Forgings 


A ybeuence mn Enginee ung Milly nA lanufacli ung 





New Parts and Materials continued 


} 
ump liquid is retained 


reprim¢ th pump thre 





it is started [hese pumps are 
nished in bronze, with bronze impel 
lers and guide vanes. Four non-vapot 
locking models are available with 
electric motor power supplies ranging 
from 4 to 5 hp, capacities up to 12 
gpm for suction lifts up to 25 ft and 
heads up to 135 ft. Goulds Pump 
Inc., 19 Black Brook Road. Sene 
halls, N.Y 

For more information 


Circle 74, inside back cover 


THIS EMBLEM IDENTIFIES 
EXTRA DEPENDABLE 
INDUSTRIAL MACHINERY  cwitch Protects 


Liquid Systems 
STANDARD MOTORS The red power spot on industrial I ei oie 
OW press © CulL-O!l SW 
‘ machinery means “Powered by ter and other liquid system protecti 
7 ; 
* - . 2 & . tops I operation wh pressu 
imag. Electro Dynamic.” Such machinery ee ee et 
. . falls below a safe redetermined o} 
| § i relies with confidence on the extra ting level. Pumps and water-cook 
, @ motors are protected when water lev: 


dependability of Electro Dynamic 


ws 


drops below intake of drop pipe and 


motors, the proven industrial motors operating pressure falls to cut-off point 


Che switch is rated at 1 hp, 110 
. 220 volts a-c. Each switch preset 
GEAR-ED-MOTORS extra dependable operation. it the factory to cut-out at approxi 
nately 5 or 6 Ib. Furnas Electric ( 
1000 McKee St., Batavia, III 
For more information 
Circle 75, inside back cover 


iy a Pressure-Sensitive 
oe : 


Teflon Tape 


which give industrial equipment 


SELECTRON etc = r'¥ 


— me ] +} tap DI 
VARIABLE-CONTROLS SELECTROL Cement ib | etl l i} in pra 
VARIABLE-CONTROLS tically any desired thickness from 





0.0005 to 0.060 in. and in widths 


NEW... GD from 4 to 12 in. has one surface 


Write for € treated so that it can be bonded t 


Brochure 50 TT Se 

oad Uaavenene a Ec R © ‘ glass, steel, aluminum, plastics ( 
—— — xtra YALA M4 | other material. Polyvinyl ether resins 
Electro Dynamic division of Cc ire used. | sing the l-in. standard peel 
General Dynamics Corporation ependable mofors back test. the tape will average 3 to 8 


Bayonne, New Jersey 
(Continued on page 275) 
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Here’s one more reason for specifying 
APEX covered universal joints! 





ia 
. 


Potatoes and onions are cleaned, sized, 
sorted and packed—in one complete 
operation—on this unit. Two Apex 
covered universal joints are installed on 
each of the three side delivery tables 


which extend from the left of the unit. 


Apex covered universal joints shown in 
position at ends of 6-foot drive from 
main unit to delivery table. Joints auto- 
matically compensate for adjustment of 
table height to maximum of 15”. 











The covered universal joint—an exclusive Apex develop ment the cover assures clean 
J I I 


ment—has always been the logical choice for applications restricts the lubr 


where joints must operate in liquids, gases, corrosive at nating nnoying or harmful o 


mospheres or extremes of temperatures. On such applica any reasons for specifying Apex univ rsal 


the lubricant-retaining cover protects the joint and oints and universal joint assemblies, o1 the more 


sustained lubrication mportant being the creative engincering anc spe ialized 


assures clean, 
But manufacturers of food handling and processing manufacturing experience that Apex offers. We suggest 
equipment have still another reason for choosing Apex you write now—on your company letterhead please—for 


covered universal the very helpful Applicat 


joints: controlled lubrication. On this your copy of Catalog 27 and t 


type of equipment, absolute cleanliness is a basic require Data Sheets. 


industrial universal joints <3/8” te 4” diameters 


THE APEX MACHINE & TOOL COMPANY 
1039 S. Patterson Blvd. * Dayton 2, Ohio 





Product Engineering — December, 1956 








MALLORY: SHARON 


reports on 


The titanium parts you design 
can be readily machined 


e Titanium offers outstanding design advan- 
tages—a high strength-to-weight ratio, and 
exceptional resistance to corrosion in media 
where many other metals are useless. These 
advantages can now be realized without paying 
a penalty in production time. 


Present grades of unalloyed titanium machine 
similar to 18-8 stainless steel. The alloy grades 
machine somewhat harder but do not approach 
the difficult-to-machine high temperature 
alloys. For the usual industrial application 


of titanium, where corrosion resistance is 
the major advantage sought, the readily- 
machined unalloyed grades are usually the 
best choice. 

Mallory-Sharon guarantees that MST tita- 
nium and titanium alloy mill products contain 
no more than 1/10 of 1% carbon. This avoids 
the formation of hard carbides which greatly 
reduce machineability. 

For bulletin on titanium machining recom- 
mendations, please write Dept. P-3. 


MALLORY-SHARON TITANIUM CORPORATION, NILES, OHIO 


MALLORY 


SHARON 


Product Engineering December, 


1956 





New Parts and Materials continued 


; PRECISION 14 models to 
Ib per linear inch. Normally furnished 


meet aimost all 
in a standard width of | in. and a PRESSURE _ Industrial needs. 


thickness of 0.015 in. Cutto-size Send ter 
sheets also can be furnished to order REGULATORS free catalog. 
Enflo Corp., Route 38 at Airport Cu 

cle, Pennsauken, N. J. 


For more information— 


Circle 76, inside back cover GOVERNAIRE - pilot operated 


KENDALL -direct acting 


Cold Punching Laminate 


A paper-base phenolic laminate is 
said to punch clean and sharp at 
room temperature. It is especially 


recommended for copper-clad lam Now available from the Stratos 
nates used in printed circuitry, It is Industrial Products Branch are 
available in plain sheet form or cop two complementary lines of pneu- 
per clad. Size: 36 x 36 in. sheets, matic pressure regulating valves. 
to 1 in. thick. Synthane Corp., Oaks, Both lines are designed for dead 
Pa. end service. Relief is built in and 
For more information air consumption is low. 
Circle 77, inside back cover 


7 


@® The Governaire Offering very 
high flows regulated by small sig- 
nals, the “Governaire” models are 
self-contained pilot operated, giving 
precise control even at very large 
flow rates. (Illustrated is the lever- 
operated Model 3500) 


The Kendall: Direct acting, force 
balanced types, the “Kendall” regu- 
lating valves also are available in 
a wide flow range. They offer the 
reliability in the direct acting type 
that the “Governaire” models give 
in the pilot-operated type 


Interlocking 
. All models can be completely serviced — including replacement of 
Pushbutton Switches working parts — without removal from the line. Most are designed 


for operation at up to 250 psi supply pressure 
, 
Mounted in parallel row assemblic AVAILABLE MODELS 
to provide a maximum number of in 


terlocked stations, these switches are GOVERNAIRE KENDALL 
lable t lel th - Regulators Regulators 
available in two models, with up to Regulated Pressure Regulated Pressure 
or 24 interlocking stations. Each sta Model No Range Pipe Sizes | Model No Range . Pipe Size 
1000 10 to 2-150 4 & Ys NPT 10 30 to 2-150 4 & %& NPT 

3500 ¥2—30 to 3-150 %, 42 & %4 NPT 30 2—30 to 2-100 44 & % NPT 
contact combinations, rated 3 or 5 Drift-free _{(miniaturized ) — 

Lever Set) so 20 psi set la NPT 
amp, 110 v a-c (non-inductive). Don Mi ib we 5 = = —<T>< 1 


ald P. Mossman, Inc., Brewster,’ N. ¥ Volume Boosters mes Volume Boosters 


F inf ti 1500 2—10 to 2-150 ” Model No Range Pipe Size 
or more information . —— 
_ (spring biased ) is 010 to 2.150 ia NPT 


tion may be equipped with various — 





Circle 78, inside back cover 





“3000 ts & Me NPT y Ratio eas) 
4500 . } Me, 42 & % NPT 20 1:1, 1:2, 1:3 4 NPT 
aS : PAS ss 2:1 and 3:1 
2500 2 & % NPT 25 1:1 
- e y . . 
Solenoid Valves, 1/2 to 2 In. (reversing (reversing 


relay) relay) 


Va NPI 





This solenoid valve provides ind 
pendent controls for manual opening 
and adjustment of flow, opening ind STRAT OS 
closing speed. It can be mounted on 
piping running at any angle. It is de INDUSTRIAL PRODUCTS BRANCH 
signed for filling operations, hydrauli A Division of Fairchild Engine and Airplane Corporation 
svstems and elevator Route 109, West Babylon, Long isiand, N. Y. 


(Continued on page 276) 
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| ee 
Get 10 Integral-Motor-Pump advantages 
in two NEW types (three models) of 


GAST = AIR PUMPS 


Designers seeking a dependable vacuum 
or pressure source for industrial instru- 
ments, vending machines, air gauge cir- 
cuits, air sampling, laboratory equipment, 
printing and packaging machinery, etc., 
will find these mew Gast Integral-Motor 
Air Pumps highly advantageous, especially 
where compactness and portability count. 
Consider these outstanding features: 


. Latest type G.E. “Form G” motors. 

. More compact than any pump of equal capacity. 
. Total weight reduced 14 —cuts shipping costs. 

. Motor mounting time and labor eliminated. 

. Simple, trouble-free rotary-vane design. 

. Vanes take up their own wear automatically. 

. Positive displacement, pulseless air delivery. 

. Improved appearance—smoother exterior. 

. Dependable for original equipment; plant use. 

. Forced air fan cooling on Models 0321 & 0521. 


> wr 


owono uw 


_— 


Write for new Bulletins V-356 and P-356! 
GAST MANUFACTURING CORP., 
P.O. Box 117-V Benton Harbor, Mich. 


*0321 similar in appearance. 


Original Equipment Manufacturers for Over 25 Years 


GA S T « AiR MOTORS 


e COMPRESSORS 
TO 30 P.S.1. 


ROTAR 7 VACUUM PUMPS 


28 IN. 
SEE OUR CATALOG IN SWEET’S PRODUCT DESIGN FILE 





New Parts and Materials continued 


F 


Valve is available in all standard 
izes, from 4 to 2 in. Present maxi 
mum capacity is 300 psi. J. D. Gould 
Co., 4707 Massachusetts \ C India l 
ipolis 18, Ind 

For more information 


Circle 79, inside back cover 


Sub-Fhp Motors 


I hese motors are offered in a rang 
of 1/2000 to 1/750 hp md are ava 
ible in both synchronous and indu 
tion types, with or without gear trains 
End bells and gear train cases are dic 
cast alloys. Geared output shafts hav 
two bearing supports. George W 
Borg Corp., Jamesville, Wis 

For more information 
Circle 80, inside back cover 


Test Jack 

Beryllium copper spring pin con 
tact accepts standard 0.080 in. dia test 
probe. A nickel-plated brass mountins 
bushing pro\ id ecure mounting un 


(Continued on page 278) 
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STAINLESS STATOR RINGS 


One of Carmeron s most interesting duce as a forging are now sound 
contributions to military and com- economy at Cameron 

mercial air-power today is the The study of specialized alloys 
production of forged, stainless to meet the extreme demands of 
steel, stator rings. Our unique today and to anticipate those of 
processes make possible precision tomorrow parallels forging pro 
forgings with odd lug configura duction and is a part of ow 
tions, large diameters and a vast! progress 

superior grain structure. Shapes Investigate these advantages 
and sizes heretofore costly to pro- write or call 


lypical ring sections and profile S 
showing lug configurations in a 


smaller scale 





IRON WORKS, Inc. 


SPECIAL PRODUCTS DEPARTMENT 
P.O. Box 1212, Houston, Texas 





[AMINUM 








adjustable SHIMS 


cut assembly costs 
on turbo-supercharger 


for 


HIS is only one from thousands 

of laminated shim applications 
throughout all industry. Yet the reason 
for using laminated shims and the gains 
resulting are typical. This shim sets the 
clearance between the nozzle and 
buckets on the General Electric RD3C 
turbo-supercharger. Shimming is essen- 
tial because of the accumulation of 
tolerances. The laminated shim can be 
adjusted quickly merely by peeling— 
and after peeling is always precisely 
uniform in thickness from end to end 
and side to side. Peeling is far easier 
and faster than precision grinding 


\S ae 


\ 
\ 


SHIM HEADQUARTERS SINCE 1913 


The name Laminum is registered 
with U. S. Patent Office 


They look “solid” 
yet P-E-E1 for adjustment! 


diesel engines 


which would prove quite costly on 
these extremely large shims. 

Whenever you need shims, call the 
Laminated Shim Company first... for 
fast, complete service. We manufacture 
shims in aluminum, brass, steel—small 
as a fingernail and large enough for 
locomotives. ..laminated, spot-soldered 
or looseleaf. Produced to your own 
precise blueprint specifications. 

For further information and free 
booklet telling all about laminated 
shims and how they're used, please 
write. No cost or obligation, of course. 
Write today! 





O LAMINATED o 











|O COMPANY, INC. O 











1412 UNION STREET, GLENBROOK, CONN. 


LAMINATED SHIMS OF ZAMANNURA® AVAILABLE IN 
BRASS . STEEL . STAINLESS STEEL - ALUMINUM 
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New Parts and Materials continued 
der extreme conditions of shock and 


vibration. The contact assembly is 
silver plated with gold wash. The 
nylon insulator is available in nin¢ 
brilliant colors for visual circuit identi 
fication, Raytheon Mfg. Co., Wal 
tham 54, Mass 

For more information 


Circle 81, inside back cover 


Self-Contained Meter 


his meter requires the panel space 

of a 14 in 

provide scale length and readability of 

a standard 24 in. round meter. All 
rectifiers, 


meter, yet it is said to 


necessary associated re 
sistors and shunts are contained within 
the instrument housing. The mete 
is interchangeable with standard 14 
in. JAN types. Marion Electrical In 
strument Co., Field, Man 


chester, N. H 


Grenier 


For more information 


Circle 82, 


inside back cover 


Subminiature Servo Motor 


With dimensions of % x 1 in. long 


plus shaft extension), this motor 


weighs under 1 oz. It operates on 
26 v, 400 cps, with a « mtrol voltagc 
(Continued on page 282) 
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TDA BRAKES 


fF . 
F it rotates...w® 


Dependable control is indispensable on all big 
construction vehicles. Manufacturers must pro- 
vide brakes that are big, rugged, safe and durable. 

Timken-Detroit Brake Division now makes 
available the new Heavy-Duty “P” Series Brakes 
to offer manufacturers greater dependability 
better control . . . and longer service. 

The Heavy-Duty “P” Series Brake utilizes a 
unit-mounted design offering a self-contained, 
compact assembly. Camshaft and air chamber sup- 
port brackets are mounted directly onto the brake 
spider. (Inboard chamber mounting design is also 
available. ) 


Temperatures during operation are lower and 


For every industrial, agricultural or automotive 
application where braking is required ! 


can contro; re F 


Better control for the 
“heavyweights” 


NEW TIMKEN-DETROIT™ 
HEAVY-DUTY “P” SERIES 
POWER BRAKES 


liner life is longer because of the open-type spiders 
which assure good internal ventilation and rapid 
cooling. Timken® 34” “Econo-liners” are tapered 
to prov ide greatest thickness where most wear oc- 


curs ... less waste material at relins 


Other features include: heat-treated, malleable 
iron brake shoes securely riveted brake lin- 
ings ... constant lift S-type, heat-treated cam 
sealed, needle bearing camshaft mountings 
long-life bronze bushings in anchor-pin holes 
hardened, rust-proofed anchor pins 


Heavy-Duty “P” Series Brakes are available in 
a complete range of capacities and sizes to fit 
every Heavy-Duty operating requirement 


Timken-Detroit Brake Division 
Rockwell Spring & Axle Company 
Dept. PE-126, Ashtabula, Ohio 


Please send me further information on your “P” Series 


Brake. 
Nome 
Company 


Address 





TDA plants at: Detroit, Michigan * Oshkosh, Wisconsin + Utica, New York ay 


Ashtabula, Kenton ond Newark, Ohio * New Cartle, Pennsylvania 


—— — ee ee ee ee ee ee ee ee ee ee 
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TAYLOR 


Laminated Plastics 
Vulcanized Fibre: 


Shop Talk — 


TAYLOR 


FIBRE CO. 


Plants in Norristown, Pa. and La Verne, Calif. 


PHENOL — MELAMINE—SILICONE—EPOXY LAMINATES * COMBINATION LAMINATES * COPPER-CLAD LAMINATES * VULCANIZED FIBRE 


Tips for designers 


Rotary lawn mower utilizes abrasion resist- 
ance of Taylor phenol laminate washer in slip- 
clutch attachment of drive shaft to cutting blade. 


Coil forms for this solenoid have to operate at 
hight temperatures ... an ideal appiication for 
Taylor glass melamine laminates. 


La 


Railroad track-joint insulation, a specially 
developed grade of Taylor vulcanized fibre, 
withstands heavy impact and mechanical stress 
of high-speed trains. 


Fuel-line clamp for a fighter plane's “pipeline” 
system is machined from Taylor fabric base 
laminate which has high mechanical strength and 


resists extreme temperature and humidity. 





NEW TAYLOR 
COPPER-CLAD LAMINATES 
Taylor GEC (glass-epoxy) 
Copper-Clad and Taylor XX XP- 
242 cold punching (paper- 
phenol) Copper-Clad. Taylor 
uses high purity rolled copper 
on base materials with out- 
standing electrical properties 











280 


Fuse holder used in power lines for underground trolley service is 
machined to extremely close tolerances from Taylor Grade XX tubing 


Make strong insulated parts 
.-- from TAYLOR laminated tubes and rods 


These rugged, readily machined 
materials make outstanding elec- 
trical or mechanical components— 
at substantial savings in fabrica- 
tion, assembly, and material costs. 
Taylor Laminated tubes and rods 
are the logical choice wherever 
specifications call for mechanical 
strength, heat resistance, and 
electrical insulation. 


Taylor tubes and rods are made 
in many paper, fabric, and glass- 
base grades, with special formula- 
tions of phenol, silicone, melamine, 
or epory resins. Within the com- 
plete line the designer and the 
production man can find a variety 
of combinations of electrical and 
physical properties for a broad 
range of product applications. 


Taylor tubes and rods are stand- 
ard products. Tubes are available 
with inside diameters as small as 
three thirty-seconds of an inch... 
rods with diameters from one- 
sixteenth of an inch. 


A Taylor sales engineer will be 
glad to help you select the grade 
and size of laminated tubes or 
rods to match the exact require- 
ments of your application. And, 
you can eliminate many purchas- 
ing, stocking and manufacturing 
problems by having the Taylor 
Fabrication Division produce fin- 
ished parts to your specifications. 
Call your nearest Taylor sales 
engineer for a discussion of your 
specific needs. 
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No Commutators, No Rings, No Brushes, 
No Rotating Coils—in the NEW 


I 


)YNAMATIL 


Adjustable Speed Drives 


EP cemetic stationary field couplings are the simplest drives so 
far devised to provide infinitely adjustable speed from an alter- 
nating current source. The absence of rotating coils, brushes, slip 
rings, and commutators in this design holds wear and main- 
tenance to an absolute minimum. Dynamatic electronic or mag- 
netic amplifier controls, in combination with these drives, pro- 


vide wide latitude in operating functions. 


Check these Outstanding Advantages: 


Accurate speed control « Wide speed range * Low power losses 


e Simple construction « Rapid response * Remote control 
Dynaspede® Stationary Field 


5 : e Quiet, efficient operation « Low maintenance costs 
Coupling, with Integral Motor P ° 


Ajusto-Spede” Drives: Air cooled, stationary field eddy- 
current couplings mounted integrally with D-flange open drip 
proof squirrel cage motors are available in capacities from 1 to 
75 HP. Units of the same design and capacities are also available 


without motors. 


Dynaspede’ Drives: Liquid cooled, stationary field cou- 
plings mounted integrally with D-flange squirrel cage motors are 
available in capacities from 3 to 75 HP. Motor types available 
are drip proof, splash proof, totally enclosed fan cooled, and 
explosion proof. The coupling is totally enclosed. Separately 
mounted couplings are also available in capacities from 3 to 
2500 HP and larger. Stationary Field Coupling for 
use with Separately Mounted Motor 


Send for Detailed Information on these New 
Stationary Field Couplings and Drives 


DYNAMATIC DIVISION 
= MANUFACTURING COMPANY 
3307 FOURTEENTH AVENUE ° KENOSHA, WISCONSIN 
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TIMER RELAY 


that eliminates 
controlled timing 
problems 


¥% No false contacts 

% Non sticking 

% Practically “fail safe” 
% Low cost timer 


STEEL MERCURY TIMERS 
This 
proof 
tically 
multiplied 
plunger 
combinat 
delays 
either n 
closed act 


COIL 
DE-ENERGIZED 


See telephone directory for loca! distributor, or write 
DURAKOOL, INC. 
ELKHART, INDIANA, U.S.A. 

700 WESTON RD. TORONTO 9, CANADA 


gow! 
economies n 


NYLON GEARS 


means savings in gear 
costs up to 90% 


fl 


| { | Our many years of pioneering and successful 
production of Nylon Gears, plus new reduced 
mold charges, can now make even greater econ- 
omies for you in the use of Nylon Gears. With 
the great variety in molds now possible, Nylon 
should not only be considered as an economy 
measure but the answer to many problems 
where a compact design is necessary. Nylon 
Gears are quiet, durable, efficient and need less 
lubrication — they mate perfectly with metal 
gears. 

Let our engineers with more than a decade 
in gear experience show you how Nylon Gears 
can save you money - let us consider your gear 
problems during the design process—send blue- 
prints or specs for prompt estimates. 


if ji! 2 
; IZ >) 
' TTY) y) 


3 
{ 

t ul 
TTT TTT Lud \J 


New Parts and Materials continued 


ge of 0 to 2¢ 'vpical character 


n 
tics includes 24 \\ 


utput, 0.063 in.-oz stall torque; 8800 


input, 1/10 w 

ym no-load speed. ‘Temperature rang¢ 

75 F to 2001 
ith smooth splined shafts 
Instrument Co., Div. Sperry 
Corp s 1-1 Thomson Ave., 
Island Cit N. } 


For more information 


his motor is avail 


Circle 83, inside back cover 


Torque-Brake Unit 


Designed to provide continuous 


nsion, these motors are especially 


ipplicable to wire winding. ‘Torque 
can be decreased by reducing the ap 
plied voltage or increased if intermit- 
tent ratings are permissible in the ap 
plication. B. A. Wesche Electric Co., 
1622 Vine St., Cincinnati 10, Ohio 
For more information 


Circle 84, inside back cover 


Heat-Resistant 

Silicone Finish 
[his ilicone resin 

30 min at 400 F. The re 


SR-120 film can withstand 
continued exposure up to 440 F and 


opolymer can 
be baked in 


sulting 


pigmented o1 obtained in a 
wide variety of colors. General Elec 
tl ( W iterford N Y 


For more information— 


may bd¢ 


Circle 85, inside back cover 


Sheet Metal Fastener 


from No. 2 


mounting is ob 


Ranging in thread sizes 
10, finsh 
tained with sheet thickness as low as 
0.035 in. Nut is 
sheet both radially 


through 


locked in parent 
ind axially in o1 
der to develop full strength of mating 


(Continued on page 285) 
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fuel coupling 


tosiiaal 
base for TV signal transmiss! 


ronger Moreover brass forgings hav 


th beauty and warmth not obtainabl 


2 litan brass forgings are more easily drilled 
tapped broached and milled than are sand cast 
ings. Fewer machining rejects result. Forgings 
are hot pressed quickly, are denser, tougher and 

ai R 
yt: 


nd’ 


. sand castings. Scray nachinit 
. operations necessary on sam castings re i 
~ 
rom Sand Castings tually ctimninned by seltching to sasu 
A imensioned torging r¢ ing Ow to ft 
; © what this rf rye ty Vou 1S A rats ) 
. witchir } 


A 


Ay < to brass forgings 


| ‘ 
pressed brass forgit 
end IS sampic irav | | duct 
i 
tec af t accembh nart . 
jua 1es « ind-ca iSSC vi ‘ ! 
Is Wel quot ch . ; } 
Dept. ® 
Titen Metal Manufacturing Co., Bellefonte, Pa 
sentleme 
forging 
Please € 4 furthe ste ; ‘ " ) 
sve Tit representative 
ame Title 


METAL MANUFACTURING COMPANY 


Bellefonte, Pa. Offices and Agencies in Principal Cities 





MORE EFFICIENT DESIGN, 


IMPORTANT SAVINGS, 


SIMPLIFIED ASSEMBLY, BETTER APPEARANCE 


These are some of the many benefits reported by Design Engineers 
who have adopted TRU-LAY PUSH-PULLS for remote control operations 
on literally hundreds of products 


Here are typical comments 
recently received from equipment 
manufacturers whose machines or 
implements are equipped with these 
accurate and dependable remote 
controls: 


Saves Time, Labor and Material 
“The use of your flexible Push-Pulls 
saves us a great deal of time, labor 
and material. The old linkages fre- 
quently required much planning in 
both engineering and shop which is 
not required now. On some of our 
equipment we use Push-Pulls from 
10 to 30 feet in length. They operate 
clutch controls on the Main Power 
Unit, Feed Conveyors and Delivery 
Conveyors.”’ 

Greater Flexibility of Design 

‘The principal advantage of Tru-Lay 
Push-Pulls in our application is that 
they permit flexibility in locating the 
control valve in relation to the oper- 
ator’s position.” 

Cost Less to Install 

“Tru-Lay Push-Pulls are easier and 
less expensive to install than linkages 
for remote control of power take-off, 


TRU-LAY PUSH-PULLS are “ 


and clutch. Better 


too.”’ 


brake 
ance, 
Simple and Neat 

“For several models of farm tractors, 
we selected your controls for their 
simplicity and neatness of applica- 
tion as governor controls.”’ 
Solution to Tough Problem 

“Can be installed where straight 
rods are impossible... for Remote 
Control of transmissions, brakes and 
clutches.”’ 

Eliminates Maintenance 

“Simple operation and elimination of 
maintenance problem are the major 
advantagesin using your Push-Pulls.”’ 
Reduces Number of Parts 

“Your Push-Pulls have eliminated 
links, radius rods and other lost- 
motion devices for remote control ot 
hydraulic valves.”’ 

Provide ACCURATE Control 
“‘Tru-Lay Push-Pull control cables 
provide minimum back-lash, even in 
installations up to 30 feet in length, 
because the cable is designed to close 
tolerances with minimum drag and 
lost motion.”’ 


appear- 


ee 
Solid as a rod but Flexible as a wire 


rope.”’ This flexibility makes it possible to snake around obstructions 
. . permits the ideal arrangement of all elements of remote controls. 


Advantages of Tru-Lay Push-Pull flexibility and simplicity are pictured below— 


TRU-LAY PUSH-PULL 


Life-Time Service 
Life-Time Accuracy 
Low over-all Cost 
Noiseless 


Simple 'y , oe r 
One Moving Part a > 4 
* 7 . 


Construction Equipment and Farm Implements provide good examples of the 
accurate, 


wide-spread use of these 
Power Shovels, Winches, 


Graders, 
Plows, Engine-driven Pumps, Crushers, 


MECHANICAL LINKAGES 


Complex 
Many Parts 
Many Points 
of Wear 
Increasing 
Back-Lash 
Loss of 
Accuracy 
Vibration 
Rattles 


simple and dependable Push-Pulls 
Road Oilers, Dump Trucks 
Tractors, Combines, Corn Pickers, 


On 
Snow 


Corn Row Sprayers, Corn Detasslers, Orchard Sprayers, 


Power-driven Tree Trimmers, 
Machines and others... 


Tobacco Picking 


TRU-LAY PUSH-PULLS are operating unfailingly for 
I g 


the remote control of Hydraulic and Air Valves, 


Clutches, Transmissions, 


Brakes, 


Throttles, Chokes, Governors, 


Power Take-Offs, Spray Nozzles, Vent Directional Fins 


and on many other applications. 


co Our DATA FILE will answer all further questions 


AUTOMOTIVE and AIRCRAFT DIVISION 
AMERICAN CHAIN & CABLE 


601-E Stephenson Bidg., Detroit 2 


2216-E South Garfield Ave 


, Los Angeles 22 © 929 E Connecticut Ave., 


Bridgeport 2, Conn 


There is No Worry about 
Failures or Maintenance Costs 
with TRU-LAY Push-Pull 
Remote Controls 


Long Life is a matter of record. We have 
never heard of a Tru-Lay Flexible 
Push-Pull Control wearing out in nor- 
mal service. Failures, that sometimes 
harass users of more complex controls, 
are eliminated by the of these sim 
ple, positive-action controls. 


Dependable Operation of these controls 
is a certainty, even under the most ad 
verse conditions ... HOT as jet engines 
note: Tru-Lay Push-Pulls are actually 
performing on hot jet applications 
COLD to 70° F below zero... SOAKIN’ 
WET...ABRASIVE...or just plain 
TOUGH, 


Freedom from Trouble is assured be- 
cause of such features as... full pro- 
tection of the inner, working member 
by the tough flexible conduit . . . lubri- 
cation of the inner, working member 
for life during assembly ... seals that 
keep moisture, dust and other foreign 
matter out of the unit.. 
of fittings that 
parts of the control unit. 


Accuracy is inherent in the basic design 
of Tru-Lay Push-Pulls. They are 
cision products, not gadgets. 


Capacity ranges from light jobs up to 
jobs of 1,000 lbs. input. These Push- 
Pulls will handle jobs 150 feet or more 
from the control point. 


“Solid as a rod, Flexible as a wire rope” 
aptly describes Tru-Lay Push-Pull Con- 
trols. This flexibility provides positive, 
remote action whether anchorages are 
fixed or movable... it damps out noise 
and vibration... it greatly simplifies 
installation of controls by reducing the 
number of working parts and by making 
it possible to snake around obstructions. 


Adaptability to all sorts of mechanical 


situations explains, in 


use 


. cold swaging 


makes them integral 


pre 











large measure 
the wide-spread application of Tru-L 
Push-Pulls. Standard anchorages, fit. 
ings and heads have been designed that 
meet requirements on approxim 
80% of the installations. Simple modi 
fications of these standards, or minor 
changes in your own design, cover al 
most every special situation. Our engi- 
neers have the know-how on such mat- 
ters, and will work with you. 


For Further Information —The para rice 
pictured at the left contains six booklets 
and bulletins that will answer any fur- 
ther questions you may have about this 
versatile and dependable tool. It is quite 
likely that this material will point the 
way to a simplified solution of your re- 
mote control design problems. Write for 
a copy. 


ately 
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continued 


For more information 


je bock cover 


RELY on GI. 


for smooth, effortless performance, just 
one of the reasons why manufacturers 


SPECIFY GI FRACTIONAL HP MOTORS 


a 


MODEL B 


4-coil shaded 
AC induction 


4-pole 

pole 
y pe 

eeeeeeeeeee eee 


MODEL A 


4-pole, shoded ¢ 
AC induction Type 
eeeeeeeeveeeeee 
information 


more 


side back cover 


MODEL C 

2-pole, shaded ¢ 

AC iIrduction Ty; 
@eeeeeeeeeeeese 


SS 
MODELE 


4-pole, shaded pole 
AC induct 


on Type 


Damped All-Metal Mount 


lor all-positional 
thi n it 


resonance \ 


rormance, 


hours of t 


(Continued on page 286) 
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fractional hp motors have no equal — that’s 


For really smooth, silent operation, Gl 


why original equipment manufacturers have 
1100 hp 


motors for over 25 years. Leading manufac- 


been relying on Gi 1/40 hp to 1 


turers have proved to themselves that Gl 
motors are unexcelled in the industry. They 
appreciate General Industries free design 
consultation service and prompt deliveries, 
too. When you have a fractional hp require- 
ment, you'll find that your best bet is to ~ 
RELY on GI! 


Write for complete specifications and quan- 


tity-price quotations 


eeeeeeeeeeeeeeeeeeeee eee eeeeeeeeeeeeeeeee 


MODEL D 
4 pole, 4-coil shaded 
pole AC Induction 
Type 


MODEL F 
2-pole, shaded pole 


AC juction Type 


eeeeeaee eae eeeee 
eeeeeeeeeeeeeee 


im aiale 


DEPARTMENT GK 


°e ELYRIA, OHIO 





‘CAGE PRESSURE. TRANSDUCER 


thigh performance in miniature size 


Only 156” in diameter... 34” thick, this is an exceptionally small gage pressure poten- 
tiometer. Its miniature size and compact configuration permits use in ground and airborne 
installations —in control telemetering or remote recording circuits—wherever space is 
at a premium. 


Time proved performance. This is a fully integrated instrument built for high reliability | 


under extreme environmental conditions. The dependable Bourns Bourdon tube assembly 
and linkage system provide exceptional shock, vibration and acceleration characteristics 
... linearity and hysteresis are excellent. Units are designed to meet or exceed most 
government specifications for airborne equipment. 

The Bourns Model 304 weighs about 2 ounces. It operates with a high-level AC or DC 
signal. Pressure ranges: from 0-100 to 0-5000 psi. Three Bourdon tube materials are 
available: 

Beryllium copper—the standard construction—for non-corrosive fluids. Measures air, 
Freon, oil, and other common media. 

Stainless steel—permits corrosive fluids such as fuming nitric acid to be applied within 
the tube. 

Ni-Span-C — provides low temperature error for versatility of application. 

Complete data in Bulletin No. 304. 





ABSOLUTE AND DIFFERENTIAL PRESSURE 
In addition to the Model 304, Bourns manufactures a complete line of high pressure trans- 


ducers in absolute and differentia] ranges, for use with corrosive or non-corrosive fluids 
Request Bulletin No. 70456. 


: 
MODEL 705-~absolute 


® pressure type for use with 
j clean, non-corrosive media 


MODEL 704 —differential 
pressure type with stainless 
steel Bourdon tube 


MODEL 706 —difterential 


pressure type with Beryllium 
copper Bourdon tube 











COpPR. BL 


OURNS LABORATORIES 


General Offices: 6135 Magnolia Avenue Riverside, California 
Plants: Riverside, California— Ames, lowa 
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1.036 in. double amplitude. With 
stands repeated 15 G shocks without 
and 30 G ultimate 
Newtonville 60, Mass 
For more information 
Circle 88, inside back cover 


loss of efficiency 
Ucinite Co., 


High Pressure Seals 


These seals are designed for shafts 
which pass through panels or hous 
ings, and for rotary switches. The seal 
consists of a grooved nut, to which is 
molded a silicone rubber boot. Sealing 
is accomplished by a gasket-rib, which 
seats firmly against the panel and two 
Q-ribs which form a double 
iainst the shaft. A special lubricant 
permits the seal to function at intet 


seal 


mittent speeds up to 3600 rpm 


sihcone rubber will operate at 


temperatures from 120 F to 500 ] 
Present models fit 
shaft Automati 


Co., 252 


. ¢ and 4 in 
Nl fg 


| 
ONKCTS 


Cision 


Hawthorne ve., 


For more information 
Circle 89, inside back cover 


Fan-Cooled Worm Reducers 


Reducers are available in sizes from 
fhp to 450 hp. Rockwood Pulley Mfg 
Co., Inc., 20 Crosby St., New York 
13, N. ¥ 

For more information— 
Circle 90, inside back cover 


Dial Indicator 


These 34-in. concentric dial indi 


cators are primarily intended for use 
on graphic panels, but may be used in 


ipplications where small-sized circular 
(Continued on page 288) 
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Chances are at least 


98 out of 100 
that this part 
will be perfect 


The Metal Stampings Plant, Sylvania 
Electric Products, Inc., keeps rejects 
under 2%—even on complex, close- 
tolerance parts produced at rates to 
9,000 per hour. Optical gaging 
helps set this level. 


The diode plate shown above is an example of the complex, mass-produced, 
parts turned out to close tolerances by The Metal Stampings Plant, Sylvan- 
ia Electric Products, Inc., at York, Pennsylvania. Tolerances run to + .001°; 
as many as 10 dimensions must be held, including inner and outer diameters. 
Yet even on parts more difficult than this—parts with tolerances of .0005” 
and forming rates of 9,000 per hour—Sylvania gets an acceptance rate of 
over 98 %%. 

Inspection on Kodak Contour Projectors helps Sylvania do the job to the 
satisfaction of its customers, both internal and external. Operators check the 
first parts produced by every machine to assure correct setup. Then, through- 
out the run, production samples are checked at regular intervals—making 
certain each machine is holding to tolerance. The speed with which these 
parts can be checked using optical gaging methods has helped slash rejec- 
tion rates more than 50°, since Kodak Contour Projectors were installed. 

If you have difficult inspection problems involving quantity, speed, close tol- 
erances or hard-to-measure dimensions like shoulders, holes, radii or angles, 
there’s every reason to expect a solution by optical gaging on a Kodak Con- 
tour Projector. There’s a representative in your area who can tell you more. 
To get in touch with him, or for a copy of the booklet, “Projection Gaging 
with Kodak Contour Projectors,” write Special Products Sales Division. 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 


the KODAK CONTOUR PROJECTOR 
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Little training is required to operate a Kodok 
Contour Projector. Operators sit comfortably 
in a fully lighted room. The work gets out in a 
hurry. 





New Parts and Materials continued 


; scale indicators are needed. Available 

vi i 5 e Oo Fe cr) with one or two pointers, and with o1 
without loading regulator. Minneap 

re ¢ VW ae bs E ia & olis-Honeywell Regulator Co., Wayne 
mad and Windrim Ave., Philadelphia 44, 

Pa 

for faster assembly, For more information 
for dependable fastening 


Circle 91, inside back cover 


Fasten a wide range of assemblies Solder Resist F or 
Safely—Rapidly— Automatically Printed Circuits 
with Milford Rivets and Riveters A solder resist 


lective soldering, minimize bridging 


is said to permit s¢ 


over close tolerances and to reducc 


Delicate wrist watch bracelets... ae 
solder waste. It has a cure temperature 


rugged, heavy-duty truck brake lin- 


of 200 F and requires a cure time of 
ing—a wide range of parts like these 20 to 30 min. The hard, tough film 
: it S 5 Sis oO NCE I pit 

are being fastened safely and eco- depo + 1 wceat & ie h ¥ - 
. . . > ting or Diistering and will not break 
nomically with Milford Rivets and wn at high solder pot temperatures 
Rivet-Setting Machines. ip to 650 F, with immersion of 10 to 


Call on Milford’s versatility and L> sec 

, ye . Chis material can be applied by sill 
skill to adapt a basic rivet-setting ¢ apphec k 
screening onto certain areas of th 
circuit to mask out solder “take 
ments—call on Milford to solve your while other areas are left uncoated t 


machine to your particular require- 


. . ; ondo | cal 
fastening problems and come up with permit soldering. London Chemical 


Company, Inc., Dept. PEN, 1535 N 
31 Ave., Melrose Park, ITI 


For more information 


substantial savings. 

To cut production costs, improve 
product appearance, fasten assem- Circle 92, inside back cover 
blies automatically—get in touch 


with Milford! Relief and Back 


Pressure Valves 


Relief and back pressure \ ilves 
which can be used with corrosive fluid 
at pressures to 1500 psi and temper 
itures to 250 F have Kel-F dia 
phragms. Available in standard }, 4, 
ind 1 in. sizes. These valves offer a 





range of pressure settings which ar 
made with a screw driver. Valve bod 
ies are of cast steel, 316 stainless steel 

Carpenter No. 20 or Hastelloy C 
Rivets deep Milton Roy Co., 1300 E. Mermaid 
hollow shapes Lane, Philadelphia 18, Pa 


automatically 
For more information 
Sets two rivets : Sets heavy-duty rivets Circle 93. inside back cover 
in one operation rapidly, automatically 


Wide-Range Gas 
Flow-Regulator 


With a normal inlet pressure of 


MILFORD RIV ET 6000 psi, this regulator is reported to 
“A | AC H ’ bel E c oO A maintain accuracy with regulated pres 


sure from 0 to 5000 psi. The unit has 

MILFORD, CONNECTICUT @ HATBORO, PENNSYLVANIA . ; 15.000 
ELYRIA, OHIO © AURORA, ILLINOIS @ NORWALK, CALIF. 1 Durst maximum of 15,000 psi 
(Continued on page 292) 
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This ogive was deep drawn from a sheet of Weirzin. 
Photomicrographed cross sections from ogive are magnified 1500 times. 


s 
Lf 





WEIRZIN Electrolytic Zinc-Coated Steel keeps a flawless 


protective coating even after deepest draws 


The edge view cross sections shown above prove that approxi 

mately the same thickness of ductile zinc coating remains at WEIRTON STEEL CO., Weirton, West Virginia 
the extremity of the draw, 4, as at the base, 1. 

That’s proof that even during a deep draw Weirzin’s tightly 
bonded coating adheres evenly to its ductile steel 1s se Without 
peeling or flaking, and so continues to provide complete 


protection against rust or corrosion. 


Weirzin is available with or without chemical treatment in coils 
or cut lengths, in all regular widths and gauges. If you would like 
specific information on the many ways in which Weirzin may 
benefit your product, please fill in and mail this coupon today. COMPANY 


WEIRTON STEEL COMPANY 


WEIRTON, WEST VIRGINIA 
divis f 





HARPER...a better source for STAINLESS 
and at no added cost 


Here are the reasons why stainless bolts, nuts, screws, You get all these Harper advantages at no added cost. 
washers and rivets by Harper will mean longer life, Whether your order is large or small, it will be filled 
improved appearance to the equipment you make. immediately from stock or promptly from the mill. 

Your Harper distributor has a wide range of highest 
quality stainless steel fastenings in stock. Call him 
e Higher in nickel content today of — r for . amis 0 il 

; ranch Offices in Principal Cities 

e More corrosion resistant THE H. M. HARPER COMPANY 
e Engineered to highest standards Avenue, Morton Grove, III. 


e Stronger in tensile 
e Higher in yield strength 


8203 Lehig 


Specialists in all corrosion-resistant fastenings 
Rivets « Washers 


Bolts « Nuts « Screws « 
2 Stainless 


of Brass ¢ Bronze * Monel « Aluminum 


a») 


” 


} 9 ott 


fo clase : , . a , 
HARPER DISTRIBUTORS EVERYWHERE <—...4,7% 9 Pailencngs 








Chiksan Swivel joints, with full 360° rotation allow 
duplicate sets of lines (left) to be compacted into small 
spaces (right). 





ee TAU ASAAN Swive JOINTS 





Got a bend radii problem? Then let Chiksan engi- Jf 

neers go to work on the answer. Chiksan has the 

years of experience and know-how to handle your 

problem quickly, efficiently. > 
Chiksan Swivel Joints provide unlimited flexi- 

bility in a compact package to meet your exacting 

pressure and temperature requirements. Be it for 


air, hydraulics, fuel, oil, water or other fluids, it 
will pay you to have Chiksan provide the right —_ Typical Chiksan Swivel Joints 
swivel joint for your bend radii problem. 


A SUBSIDIARY OF FOOD MACHINERY AND CHEMICAL RPORATION tne 


CHIKSAN COMPANY — BREA, CALIFORNIA - CHICAGO 3, ILLINOIS « NEWARK 2, NEW JERSEY 


W . mM f ' ‘ t ft Alta 
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New Parts an 


REVERE 


TEFLON-INSULATED 


Maximum 


in.-lb, d 


in handle. It is adaptal 


r, nitrog« 


PERMACODE is a Teflon-insulated hook-up wire with striping that 
goes right down to the conductor . . . with colors that won’t rub off 

. that heat won't change . . . that are good for the life of the 
wire. Coding is available in a wide variety of combinations of twin, 
triple or quadruple stripes selected from fifteen basic solid colors. 
Insulation quality unaffected by striping process. 


Revere PERMACODE — with tough extruded Teflon insulation — 
offers excellent abrasion resistance and high dielectric character- 
istics for continuous operation from —90°C to +-210°C. Strips 
clean. Doesn’t shrink when soldered. Isn’t hurt by the slip of a hot 
soldering iron. 


PERMACODE hook-up wire is available with either solid or 
stranded silverplated copper conductors. Shielding and jacketing 
can be furnished. Sizes 28 to 16 gauge in 0.010” wall (600 volt) 
and 0.015” wall (1,000 volt) thicknesses. Conforms to MIL-W-16878, 
Types E and EE. a 


®Revere trade name *E.1. du Pont trademark 


‘ 


ie Fags saat 


TYPICAL SPECIFICATIONS — 0 oat Pelinenle Wire 


Dr Tn., oc eeesee sé . 3000 volts 

Insulation Resistance . . eeees Greater than 104 megohm / 1000 ft 

Continuous Operating Range “ee « « , - + —90°C to+210°Ct | trument ' N 

Flammability. . . . a ae Does not support combustion | 

Operating Voltage . . . « « «© «© «© «© « « « « « «+ 600 of 1000 volts 

ae ee ee or more information 

Shrinkage . * + © «© © « « « ~ bess than ¥%e” in 18” at 250°C é 

Abrasion (Per MiL- T-5 5438) » « « « « « Passes 39” of 400 grit, aluminum 
oxide, ¥2 Ib. weight 

es - bs 6 es 6 & & 6 6 ele oS ee eee 

Specific Gravity. . coc eoee se eee s oem eee . . . 

Chemical and Solvent Resistance s ee o% bee « & eee Cy clic and Continuous 


tWire passes 96 hour, 250°C heat ageing test as required by MIL-W-16878. ) Lubrication 


or PR Ne 


Write today for Engineering BulletinNo.1901 ey 
describing Revere PERMACODE wires. 


back cove 





dic lubrication, 
Were CORPORATION OF AMERICA, ee ti 


pendent gear pum 


WALLINGFORD, CONNECTICUT A Subsidiary of Neptune Meter Company « 


ontinued on page 296) 
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SPEEDS UP TO 7200 FPM 


@ One of America’s newest and most talked about mills 
is driven by ten Ajax Dihedral Spindle Couplings. 


This 23” and 56” x 52” 4 high, 5 stand tandem cold mill 


is turning out sheet of high quality finish and maintain- Close-up shows two of five pairs of Ajax Dihedral Spindle 
Couplings driving 23° and 56° x 52” 4 high 5 stand tandem 
cold mill built by United Engineering & Foundry Co. in 
operation at Weirton Steel Co., a Division of National 


ing close gauge tolerance at speeds up to 7200 fpm. 


Uniform angular velocity made possible by Ajax Dihed- 


Steel Corporation 


ral Spindle Couplings is an important factor in the per- 
formance of this high speed mill built by United Engi- 


Y 
neering & Foundry Co. for Weirton Steel Co., a Division S Ys 
of National Steel Corporation. ANN LZ77Z7Z2 . LL. hia 
Another typical style of Ajax Dihedra! Spindle Shaft Couplings in several sizes 


Each of these couplings delivers 2500 hp between drive for roll mill drives. Sketch shows 9” diameter by 5 6” overall length Ajox 


Dihedral Spindle Shaft Coupling. Arranged for booted lubricant retainer seal 


NaS Saale (7MET SY Y WSS) 


stand and rolls. 


The proven performance of Ajax Dihedral Spindle Coup- SX 
lings is writing new standards into the specifications of r 
mill builders and new figures into the production and = 


maintenance cost records of mill users. KAXS 
The long experience of Ajax engineers is available to 
pt ————_—— 
help you in all phases of design, application and opera- Showing Ajox Dihedra! Spindle Shatt Coupling 6’ 414" overall with 15%” 
diameter coupling on roll end ond 13%" diameter coupling on drive end 


tion. Call in the Ajax representative or write us direct. Rated torque capacity of this Coupling is approximately 110,000 ft. ibs. 


AJAX FLEXIBLE COUPLING CO. INC. 


WESTFIELD, N. Y. 





Lees-.Bradner 





hobbing... 


Lees-Bradner Gear Hobbers 
produce the precision gears 

that go into much of America’s 
automobiles, tractors and 
industrial equipment. Seven 
different sizes and types of 
Federal Ball Bearings are used 

in these intricate tools, smoothing 
the way for trouble-free operation 


Toro Manufacturing 


or hobbying... 


This 10-inch tilting-arbor Toro 
Power Saw is the answer to a 
do-it-yourselfer’s dream. It will rip 
through a 2 x 4 like butter, or cut 

a delicate ly contoured molding 
Federal Ball Bearings on the 
arbor keep the 10-inch blade 


humming swee tly 


so much of industry turns on FEDERAL ball bearings 


New! Ball bearing and engineering data! 175 pages full in 


It's no longer a question of where Federal Ball Bearings 
are used, but rather where aren't they used? Wherever 
you look —in home, office or industry, Federal Ball 
Bearings are doing their anti-friction job with quiet de- 
pendability. 12,000 sizes. Hundreds of types. Produced by 
a 50-year-old manufacturer of ball bearings exclusively 

When Federal Ball Bearings are part of so many things 
you use, shouldn't they be part of the things you make? 
THE FEDERAL POUGHKEEPSIE, N. Y. 


BEARINGS CO... INC . 
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FEDERAL’s CATAI 


oc! To get your copy, just write us. 


Brederal Ball Bearings 


One of America’s 


p 


Largest Ball Bearing Manufacturers 
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—_ 


sap 


heavy Jigs 


New 8000 Ton Extrusion Press at Harvey Alum 


This giant press installed at Harveys Torrance, ¢ 
fornia facility under the USAF Heavy Press Prog: 


I 
rod + yall ] 
is now proaucing unusually 


large and complex 


num alloy extrusions. These big one-piece structural 


shapes reduce weight and fabrication costs, make co1 
ventional methods of joining smaller com] 
obsolete And Harvey's completely integrated 
includes the newest supporting and finishing equi 
For the most advanced heavy press 
Harvey's traditional high quality 


hill 


uur Harvey Field Engineer 


extrusions 


Heavy Press Extrusions now in Production 

1 sizes: Rod and bar, pipe, tul 
stock, impact extrusions, structu 
macl 


rine products and other 


; 


New 8000 t 


» producing similar items in titaniu 


to 80 f 


Making the most of aluminum Hi VEY Harvey Aluminum Sales 


> Torrance, Caiifornia 
.for everyone luminum 


Branch Offices in Principal Cities 
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Note: 
Specify properties 





when you use 
TEFLON 


| grr oe shows that in converting Teflon pow- 
ders into shapes the combination of method and 
raw material used have a definite effect on physical 
and electrical properties. 

Since properties can vary, it becomes important 
to specify those needed. 


End products made from Fluoroflex®-T (Teflon) 
rods, sheets and tubes will have the specified, re- 
quired properties . . . will thus perform properly. 
For, in producing two grades of Teflon, Resistoflex 
uses extrusion and molding processes that develop 
the optimum properties in each . . . with quality 
carefully controlled for consistent performance. 


“Electrical grade” Fluoroflex-T rods, sheets and 
tubing are certified to conform with AMS 3651 on 
all important electrical and physical properties. 
They’re recommended for the most critical uses. 


“Mechanical grade” extruded rods and tubing, 
having improved resistance to elongation, prove 
ideal for bearings, valve seats, nozzles and other 
mechanical parts. 


All Fluoroflex-T products are stress relieved for 
dimensional stability in machined parts. Send for 
data. 


® Teflon: DuPont trademark @ Fluoroflex: Resistoflex trademark 


RESISTOFLEX 


CORPORATION 


Roseland, N. J. © Western Plant: Burbank, Calif. 


WAREHOUSING DISTRIBUTORS: Chicago, III. — Colonial Kolonite Co.; Flow Products, Inc. * 
Detroit, Mich. — F. B. Wright Co. * Hartford, Conn. — industrial Safety Supply Co. + Houston, Tex. - 
Lone Star Rubber Co. + Los Angeles, Calif. — Western Fibrous Glass Products + New York, N. Y. — Allied Plastics 
* Supply Corp. * Norwood, Mass. — Laminated Sheet Products Corp. + Pittsburgh, Pa. — Shields Rubber Corp 


New Parts and Materials continued 


drive gear, mounted in a single hous 
ing, both drawing oil from a common 
reservoir in the bottom of the hous 

g. Each has its 
let (from reservoir) and outlet (to di 


pulp Own in 


feeding oil through 


svstems to the 


tribution line), 


separate distribution 
bearings each serves 


Cyc lic 


150 psi, as low as 


pre ssures 


; dependin 
n requirements of the machine | 
Pressure periods, o1 


cles, range from every 5 min to ever 


ng lubricated 


4 hr. Operating pressures may rang 
from 7 to 50 psi, depending on oi 
Bijur Lubr 


Passaic St., Re 


volume requirements 

ing Corp., 151 W 

chelle Park, N. J 
For more information 


Circle 96, inside back cover 


Note Pad On A 
Swing-away Arm 


The 6} x 10 in. metal clip board is 
mounted on an arm which permits it 
not in use un 
table o1 


to swing away when 
der a drawing board, desk, 
Pad of 
mechanical, magnetic pencil included. 
General Industrial Co., 5742 N 
Elston Ave., Chicago, II] 


For more information 


jutomobile dash. paper and 


Circle 97, inside back cover 


Measures Three 
Accelerations at Once 


A subminiature high 
iccelerometer that will measure three 
mutually 
simultaneously will operate accurately 
in temperatures from —65 F to 350 I 
and has an acceleration range te 500 
from 25 to 


temperature 


perpendicular accelerations 


G, frequency response 


(Continued on page 300) 
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NEW THREAD 


CUTTING FASTENER 


T.C.F. for 1/8" stud shown actual 
size. Also available for 3/16" stud. 


T.C.F. for 1/8" stud with 


plastic sealer. 
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4 
JEFFREY 


are built for your 


Jeffrey maintains close toler- 
ances on spiral pitch and 
diameter; accurately machines 
the pipe and internal collars 


to avoid looseness 


. SPIRAL CONVEYORS 


. 


particular engineering 


No wiggle or wobble 
fo cause extra wear 


7 CAN design Jeffrey spiral flights and conveyors 
into your heavy duty, finer products with complete 
confidence. Spirals are built to close tolerances of pitch 
and diameter, alloys selected for maximum life. Conveyor 
pipe and internal collars are accurately machined so there 
will be no wiggle or wobble to cause early depreciation. 

The high quality of Jeffrey spiral conveyors contributes 
to the dependability which you design into your products. 

Jeffrey engineers offer data and assistance to designers 
who are laying out machines which include conveying 
operations—help in selecting metals and alloys best suited 
to handling corrosive or abrasive products—types of 


spirals best suited for transferring and mixing. 


For answers to your conveying problems, write The 
Jeffrey Manufacturing Company, Columbus 16, Ohio. 


OY Ts 4 


CONVEYING + PROCESSING + MINING EQUIPMENT... TRANSMISSION MACHINERY CONTRACT MANUFACTURING 
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, we | Individually Designed 
Pulpit type power unit 
provides "full visbilt yee |e a < to Meet SPECIFIC Needs 


easy accessibility 


Ccusiom Guibe- 


HYDRAULIC 
POWER 





Compact power unit show 





DEPENDABLE PERFORMANCE 


IGN 
Dp SIMPLIFY DES 
Portable power unit for IMPROVE AN 


testing pumps REDUCE INSTALLATION 
COST AND TIME 


EASIER SERVICING 
BETTER APPEARANCE 


Vickers engineers approach the design of a custom- 
built hydraulic power unit from the standpoint of 
the customer's INDIVIDUAL needs. The sole objec- 
tive is to meet HIS requirements with the best 
hydraulic "package". This assures the most compact, 
efficient and convenient hydraulic equipment for 
the particular machine. 





A Vickers Hydraulic Power Unit includes all 
necessary pumps, valves, intermediate piping, 
oil reservoir, motors, controls, etc., as well as all 
hydraulic accessories (oil filters, air cleaners, 
oil level gauges, fittings, etc.). Hydraulic connections 
can be grouped in a convenient manifold. 


In addition to the advantages mentioned above, 
each Unit is pretested at the factory and ready for 
immediate operation. Vickers undivided responsi- 
bility for the entire hydraulic control system is also 
an important feature to both the machine builder 
and his customer. Write for Bulletin 52-45. 





VICKERS INCORPORATED 


DIVISION OF SPERRY RAND CORPORATION 
ADMINISTRATIVE and ENGINEERING CENTER 
Department 1454 « Detroit 32, Michigen 


A if " 4 





vine oS DETRON = WOUSTON = 108 

CINCINNATI + CLEVELAND + iT « . 
ANGELES AREA (El Segundo) * MINNEAPOLIS + NEW YORK 
* PHI LPHIA AREA (Media) * PITTS- 
. ORE. + ROCHESTER 


IN CANADA: Vickers-Sperry of Canada, Utd., Toronte 
Power unit for hydraulic control 
of electric furnace. 








ENGINEERS AND BUILDERS OF romm! HYDRAULIC EQUIPMENT SINCE 
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New Parts and Materials continued 


Ozalid Streamliner 200 
full-width whiteprinting 
for just Reps 


AT Last—economical printmaking in full 42-inch widths! 
Here’s the brand-new Ozalid Streamliner 200. This compact, 
low-cost table-model whiteprinter gives you solid production 
capacity ... turns out a print in seconds. 

Tt’s perfect for the small office—priced low for any 
budget. And it’s an ideal “‘stand-by”’ for the big printroom. 
Use it when other equipment is out of service. Use it for 
short run “rush” work—without costly interruptions of ports in line, n Aoatine 
volume printmaking. 


nte¢ 


mounting flange ha t utlet 


caring plate, Teflon diaphragm, stain 


With all of these “pius" features: ~y ogg uve UA 
e1rose rK, 
@ full 42-inch printmaking capacity 


@ compact design—only 22” high .. . 27” deep 
@ simple, easy-to-operate controls 

@ automatic stacking 

@ sharp, fully detailed prints Laboratory Power Supply 
For all the facts on the Streamliner 200, call your local 


Ozalid representative, or write: Ozalid, Dept. 0-12, Johnson 
City, N. Y. 


information 


inside back cover 


Supplied on a single chassis, 194 x 
18 x 144 in., suitable for mounting in 
1 standard relay rack. Provisions have 
been incorporated for remote control 
Cc) @ yperation and for external interlock 
ah ya L | [) Che unit is available with either nega 

“ , 


e or positive out t 


= Model 22 require I 12 \ 
First name in whiteprinting ding nena tome See pepead peal 


} } c 


livers from 0 to 30 kv d t 0 to 0 
ma. Regulation is better than 0.1 per 
A Division of General Aniline & Film Corporation. In Canada: Hughes Owens Company, Ltd., Montreal (Continued on page 304) 
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NOW-all the advantages of 


Permanent Molding—plus 
Intricate Shell Coring 11 


EATON 
PERMANENT MOLD 
GRAY IRON 
CASTINGS 


PERMANENT MOLD GRAY IRON CASTINGS meet critical quality require- 

ments, including intricately cored sections, in a wide range of applica- 

tions. These castings permit higher machining feeds and speeds, with 
substantially increased tool life. Characteristics of these castings include dense, 
non-porous, homogeneous structure, freedom from inclusions, excellent tensile 
strength, and the ability to take high surface finishes. 


These qualities particularly recommend Eaton Permanent Mold Gray Iron Castings 
for such uses as high pressure control mechanisms, refrigeration and air condition- 
ing parts, power steering and power braking components, household appliance 
parts, pump bodies, hydraulic cylinders, and countless other critical applications. 


If you have applications where more than ordinary quality is required, our 
engineers will be happy to work with you. 


FOUNDRY DIVISION 
EA ON MANUFACTURING COMPANY 
y VASSAR, MICHIGAN 
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Flash-Butt Weldin 


How to Use It to Improve 
Product Design and Quality 


What is reduces multi-step fastening opera- 
Flash-butt Welding? : tions to just one. One operator (not 
skilled) can consistently produce 

Flash-butt welding is a resistance ae eat Af ‘ high quality welds 
welding process for end to end join- Dissimilar metals with widely 
Ing of rods, tubes, bars, forgings, a melting temperatures are 
fittings, etc., to achieve the greatest easily flash-butt welded 


possible strength. It is accomplished 


by positioning the pieces to be joined i = y . 
g | Jesign 
with clamping electrodes so _ that ‘ Whe ‘ to I — . 
for Flash-butt Welding 


Whenever ideal flash-butt welds are 
Fig. 2. Macrograph of 2” O.D. x .095” required, the size and shape of the 


3 wall of 4140 alloy steel tubing flash- : be ‘Ided she 1 be identi- 
CURRENT butt welded on a Sciaky Type BMW parts to be welded should be identi 


Y 3.400 machine cal. However, a maximum of 15% 


variation in end dimension is usually 
ARC 

a L pure base metal to form a_ high : 
T7ITT Tr" strength bond (Fig. 3) opening up every day. Often little, or 


no change in existing design allows 


LLLLLAl conversion to high production flash- 
AWN Advantages butt welding. 


of Flash-butt Weldin z 
CLAMPS 6 New Research Center 
Flashing Flash-butt welding offers a 100° for Your Design Problems 
strength factor compared to 80% 
strength factor for flame and arc Sciaky’s new three-quarter million 
CURRENT welds. Further, no extra material dollar Research Center is equipped 
such as gas, rod, or flux is required with the most advanced resistance 
The material itself forms the weld welding machines, testing instru- 
ments, and trained personnel. The 


there is initially light contact between 
abutting edges (Fig. 1). 


permissible for commercial usage 


forced out in the upset action leaving 
WA 


New applications for this process are 


























FOR 
ce Flash-butt welding has low powe1 


» fac vote ing 
demand and power consumption entire facility is devoted to solving 


Be Higher production speeds are mor your joining problems and advancing 
y 


the application and development of 

















readily achieved with this process , - 
than with any other fastening method resistance welding. The Research 
The localized heat minimizes part Center invites you to submit your 


CLAMPS / distortion. Generally, no special prep- 


aration of the weld surfaces is ? bs = 

Upset required Build Your Data File 
Simplicity and effectiveness of with Free Sciaky Literature 
the Sciaky Flash-butt weld technique 


fastening design problems 


Fig. 1. Flash-butt welding process 
Write today on your company letter- 

Introduction of the current causes head describing your particular field 
flashing which generates great heat. - ; of interest. We will send suitable back 
As the metal is burned away the ‘ ; ern issues (as well as future issues) of 
pieces are moved together in an ac- our “Resistance Welding At Work” 
celerating motion. Thus, uniform ' i publication, showing typical design 
flashing action is maintained for the ~ hg = problems solved by this method of 
most efficient heating process. When i 3 fastening. All contain impressive case 
the inner faces obtain the proper i ee a history examples of Sciaky basic 
temperature, they are forced together ae a thinking—resistance welding tech- 
under high pressure and the current 
is cut off. The impurities (oxides, 


a a , niques designed to do more useful 
Fig. 3. Destruction test on extruded I ; ‘ ' th 

J ; saaiie 2 ae = costs w 
aluminum miter joint. Note that fail- work at lower operating costs with 


slag, etc.) formed during flashing are ure is in parent metal, not in the weld maximum reliability. 


canpet Mamfotenen SS CIAK Y aK Y.. 


of Resistance Welding Machines in the World 
Sciaky Bros., Inc., 4913 West 67th Street, Chicago 38, Ill., Portsmouth 7-5600 
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Cross-section of “speculum” sheath 
shows turned-in lip at narrow end 
and undercut shoulder at wide end 
Lip protects inside of permanent 
speculum from soiling, shoulder 
provide S$ a snap fit for the sheath 
Formed of 10-gauge BAKELITE 
Rigid Vinyl Sheet, sheath has a di- 
ameter of 1 inch with draw of 1% 
inches. Made by Plaxall Inc., 5 25 
46th Ave., L.1.C., N. Y., for Welch 
Allyn Co., Skaneateles Falls, N. Y 


BAKELITE Rigid Vinyl Sheet makes possible this 


BRAND 


lntricate, accurate, disposable 


The design idea is a reality because BakeLrre Brand Rigid Vinyl Sheet was 
the only material that could be vacuum-formed to so deep a draw, accord- 
ing to the manufacturer. It’s a sanitary disposable sheath for the “speculum” 
of an “otoscope” used in ear examinations. 
These sheaths cost only a little over a cent apiece because pressure-form 
ing Bakeite Rigid Viny] Sheets is such a fast, low-cost process. Notice the Ooo 


deep, complex draw. Precise, too. The sheath works in close quarters. It has 


to be thin, tight-fitting, and strong enough to be snapped onto the speculum 
without crinkling or tearing. BAKELITE 


One material—Bake.itre Rigid Vinyl Sheet—met all requirements. In BRAND 
addition, its service properties include dimensional stability and resistance PLASTICS 
to water, oil, and chemicals. Clear transparent, as well as colored trans- 
lucent and opaque sheet stock is available. Learn more about it by writing 
Dept. VU-145. 


BAKELITE COMPANY, A Division of Union Carbide and Carbon Corporation ([§ 30 East 42nd Street, New York 17, N. ¥ 


In Canada: Bakelite Company, Division of Union Carbide Canada Limited, Belleville, Ontario 


The term Bake ite and the Trefoil Symbol are registered trade-marks of UCC 





Synchronous and 
Induction Capacitor 
Type Motors 


R-24. Typical applications for this revers- 
ible, 4-pole induction motor are in servo 
mechanisms, as a balancing motor in 
recording instruments or as a control 
motor for voltage regulators. It has low 
rotor inertia for fast response applications 
When operated 2 phase, it can be con- 
trolled electronically; or operated single 
phase asa permanent split capacitor motor. 
R-25. Typical uses are for recording in- 
struments, dic tating and adding machines 
Approximately 2 in diameter, 1t 1s avail- 
able in either induction or synchronous 


construction with reversible rotation 


Both the R-24 and R-25 are available 
with gear case speeds from 1/2 to 3600 
RPM, torque ratings up to 75 oz 


or higher, and single phase, 2 or 3 phase. 


ine hes 


HOLTZER-CABOT MOTOR DIVISION 
NATIONAL PNEUMATIC CO., INC. 
125 Amory Street, Boston 19, Mass 


GENTLEMEN: Please send me data sheets on 
the Holtzer-Cabot R-24 and R-25 Size Motors 


Please have representative call 
date 


Name 
Company 
Street 


Zone State 


New Parts and Materials continued 


cent and ripple is less than 
l'electro Industries Corp., 
St., Long Island City 1, N. ¥ 
For more information 
Circle 100, inside back cover 


Flanged Connection 
For Hydraulic Tubing 


lhe flanged fitting provid 


g | 
means of connecting flared tubing to 
hydraulic equipment, such as pumps, 


compressors, engine¢ he fitting is 
wailable with a varietv of gasket ma 
teria W-S Fittings D P.O. Box 
lle, N. ] 
For more information 


Circle 101, inside back cover 


Adjustable Torque Motor 


Opt ner 
cation 


ting ¢ juipm 


Output t 
from 0 to 100 
[his motor can be 


pre-determined ( 


} 


srockmever Co.. Davt 
For more information 


Circle 102, inside back cover 


Carbide Scriber for 
Metals, Glass, Plastics 


Chis tip 


mounted 


ground and lapped 
vithin tl tool and 
polished aluminum 


Mfg. Co., New Haven 15, ¢ 


For more information 


hanal 
rank 


Circle 103, inside back cover 
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CONTROL 


. is now as necessary in many 
industries as heating and ventilat- 
ing. Large noise-control installa- 
tions and those presenting espe- 
cially difficult problems are best 
handled by experienced acoustical 
engineering organizations but 
many annoying conditions can be 
relieved effectively by following 
the general procedures outlined in 
acoustical information already 
widely available in print 


To supplement such technical in- 
formation, we present, in the NEW 
6-page 3-color bulletin illustrated 
above, practical working diagrams 
and directions for applying Dia- 
mond Perforated Metal Sheets to 
the construction of Acoustical Ceil- 
ings, Side Walls and Enclosures, 
together with many illustrations of 
attractive patterns now available 
in design strengthened perforated 
sheets of Steel, Aluminum and 
other commercial metals. 


Do YOU have a noise problem? If 
so, a copy of Bulletin No. 45 “Dia- 
mond Perforated Metal Sheets for 
Acoustical Treatment” will be for- 
warded promptly on request. No 
charge or obligation but kindly 
state your business connection. 


DIAMOND MANUFACTURING CO. 
Box.40 “noM'NS PENNA. 


West Coast Plant, Diamond Perforated Metals Co 
17915 So. Figueroa St., Gardena, California 
Los Angeles Area 


December, 195¢€ 
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-PLATED C 


RESISTANCE AT ROOM TEMPERATURE— OHMS 


INickel—plated 


copper... 


for high conductivity at 
elevated temperatures 


Syivani’s Nickel-plated copper wire 
combines the conductivity of copper 
with the corrosion-resistant properties 
of nickel for applications involving 
temperatures ranging from 350° Fah- 
renheit to 700° Fahrenheit. 


Equal lengths of Nickel-plated copper 
and three other wires were heated in air 
at 800° Fahrenheit for an extended 
period to determine the effect of heat 
on conductivity. 


Nickel-plated copper, more than any 
of the other wires except for pure 
nickel, holds its original low resistance. 
It’s this feature which, in many cases, 
has made Nickel-plated copper more 
desirable than costlier wires used where 
conductivity must remain constant un- 
der high temperature environment. 


Nickel-plated copper wire can be 
supplied in a full range of diameters 
from .250” to .005”. 


Sylvania is the only major 
wire supplier with complete 
facilities for plating and 
cladding wire. This makes it 
possible to provide you with 
an experienced, objective 
recommendation as to whether 
a plated or a clad wire is best 


suited for your application 


In addition, Sylvania’s Parts 
Division offers you complete 
4-way service including custom 
molded plastic parts, small 
metal parts ranging from wire 
forms to deep drawn parts, 
and special electronic com- 
ponents. Write for the **Port- 
folio of 4-way Service” and 
the new technical bulletin on 
Nickel-Plated Copper Wire 


PARTS DIVISION 


Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania 


¥ SYLVANI 
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YOUR ‘SPECIAL’ TIMER 


may be one of our 


721 STANDARD UNITS! 

















130-4 40 





We have 20 years of experience in developing new 
timers to meet our customers’ widely varying require- 
ments. Our Engineering Department not only originates 
new designs, but also develops modifications for that 
purpose. That's why most requests for special timers can 
be filled without delay—by one of the 721 combinations 
we've developed so far from our 17 basic types of 
timers. But if we don't have what you want on hand, 
we'll welcome the chance to design and moke it for 
you! And quickly tool 


We manufacture a complete line of timers in these 
4 broad classifications: 


INTERVAL TIMERS * TIME DELAY TIMERS 
RE-CYCLING TIMERS + RUNNING TIME METERS 


Our large stock assures you of rapid deliveries—even 
when we have to create a brand new timer for your 
special needs. Ask us first-—you may save yourself much 


lost motion...and your inquiry will receive prompt 
attention. 








lamers that Control 


f Industry 


INDUSTRIAL TIMER CORPORATION 


1415 McCARTER HIGHWAY, NEWARK 4, N. J 


Pulse Beat 


Product Engineering December, 





INSIDE INFO FROM HOLO-KROME 


THE SECRET'S IN THE SOCKET! 


Holo-Krome's forging method assures un- 
tapered sockets ... lets the hex key bear 
evenly and firmly against the entire socket 
wall. The result: easier, faster assembly . . . 


longer key life ... fewer damaged screws ! 


pDlo-Krome sockets! 


Compare These Other H-K Features! 


COMPLETELY FORGED SOCKET HEAD... no 
drilling or broaching—metal fibers stay in- 
tact for stronger hex sockets. 


SCIENTIFICALLY DESIGNED SOCKETS .. . depth 
carefully proportioned to give greatest head 
and socket strength, firmest key grip. 


SHARP HEX CORNERS... carefully formed 


socket corners resist internal reaming. 


For the finest in Socket Screw products... 
for revolutionary SAME-DAY SERVICE, the 


name to remember is Holo-Krome ! 


LOOK INSIDE A HOLO-KROME SOCKET! 
Send in the coupon below and we'll send you FREE 
an H-K Socket Cap Screw (we've omitted heat 
treating to let you get a beiter look at the mirror 
finish and sharp hex corners under the usval black 
finish). Look it over carefully, and see for yourself 


what a real difference H-K quality and skill can make ! 


NAME 


POSITION : 
COMPANY HOLO-KROME 


ADDRESS = THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN 

















Sold only through authorized Holo-Krome distributors. 
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PAN ie] Me [-)- 1s 


simple 
fotelaalel-ted 

positive 
90° drive 


There's an ANGL gear to 

solve almost any 90° power 
take-off problem on either manual 
or power operated equipment 


In the application illustrated 
two ANGLgears provide a sim 
ple, compact, positive 90° drive. 
Because of its optional mount- 
ing features, ANGLgear was 
easy to design into this appli 
caution 


ANGLgear combines light 
weight with high capacity. 
Model R-320, for instance, 
weighs only 2.2 Ib., yet will 
transmit a torque of 1500 Ib. in. 


ANGLgear has no. exposed 
working parts. Its hardened 
bevel gears and antifriction 
bearings are completely en 
closed, permanently lubricated 
This assures virtually mainte- 
nance-free service. 


Standardized ANGLgear — al- 
ways less costly than custom- 
made drives — is available im- 
mediately from stock in 3 sizes, 
with 1-1 or 2-1 gear ratios and 
2- or 3-way shafting. See our 
data in Sweet’s Product Design 
File; then contact your local 
distributor or write us 


= 


® 

AIRBORNE ACCESSORIES 
CORPORATION 
HILLSIDE 5, NEW JERSEY 


CATALOGS and BULLETINS 


To obtain copies of literature described below, circle corres ponding 


number on postcard inside back cover. For those catalogs and bulletins 


available only when requested on company letterhead, see page 328. 


Pressure Sensitive Tapes—Folder, ¢ 
pp. Contains data on tape which wil 
retain its adhesion and high tensil 
strength over a temperature range of 
nearly 700 F. Mystik Adhesive Prod 
ucts, 2635 N. Kildare, Chicago, I] 


Circle 104, inside back cover 


Fasteners and Vibration Dampeners 
Brochure, 4 pp. Contains data an 
diagrams on tensile strength, sealing 
ind anti-vibration characteristics 
‘ibrex | er Corp., Mt. Kisce 
N. Y 


Circle 105, inside back cover 


Svnthetic Mica—Data | 24 pp 
Contains data and charts on prope 
ties, comparisons and uses of ceramo 
Myvyca 
lex Corp. of Ameri Clifton Blvd 
Clifton, N. J 


plastics and glass-bonded mica 


Circle 106, inside back cover 


Custom Design File—Booklet, 9 pp 
Contains information on the varietv 
of custom power supply work done 
by the NJE engineering staff. NJI 
Corp., 345 Carnegie Ave., Kenilworth 
N. J 


Circle 107, inside back cover 


Torque Motors—Bulletin BAW 56 
8 pp. Contains data and diagrams on 
special motors and collector rings for 
completing electric circuits between 
stationary and rotating parts. B. A 
Wesche Electric Co., 1623 Vine St 
Cincinnati 10, Ohio 


Circle 108, inside back cover 


Index of Instrumentation Literature— 
Bulletin G2, 20 pp. Contains index 
of catalogs, bulletins, and articles from 
magazine published by Minneapolis 
Honeywell Regulator Co., Wavn 
ind Windrim Ave., Philadelphia 44 
Pa 


Circle 109, inside back cover 


Gear Motors—Bulletin GEA-6133A, 
3° pp Contains data, dimensions and 
ratings. General Electric Co., Sche 
nectady 5, N. Y. 


Circle 110, inside back cover 


Product Engineering 


Vertical Filing System—Catalog 5, 
pp. Contains data on aluminum bind 
ers which will hold 1 to 150 sheet 
Plan Hold, 5204 Chakemco St., South 
Gate, Calif 


Circle 111, inside back cover 


Industrial Friction Materials—Booklet 
PM35A, 16 pp 


characteristics on 


Contains data and 
asbestos _ brak 
blocks, linings and clutch facing 
Johns-Manville, 22 E. 40 St., New 
York 16, N. ¥ 

Circle 112, inside back cover 
Socket Screws—Brochure, + pp. De 
scribes head cap screws made of heat 
treated alloy steel, or 18-8 stainles 
steel, in microsizes from No 
Cleveland Cap Screw Co., 
2917 E. 79 St., Cleveland 4 

Circle 113, inside back cover 


GECS808C, 
pp Contains data on units designed 


Capacitors—Bulletin 


for low voltage 
tions. General Electric Co 
tady 5, N. Y. 

Circle 114, inside back cover 


ac and d-¢ applica 
Schenec 


Spherical Corners—Brochure, | pp 
Contains data and chart on 96 sizes 

to 3” and thick 
nesses from 18 to 10 gage. Conner 
Steel Products, 24690 Telegraph Road 
Detroit 19, Mich 


Circle 115, inside back cover 


radii range form 


Hydraulic-Pneumatic Components 
Bulletin 156, 52 pp. Contains dia 
grams and data on valves, brake equip 
ment and special components. Air 
craft Products Co., Bridgeport, Pa 


Circle 116, inside back cover 


Wire Screen—Brochure, 2 pp. Con 
tains pictures and charts on assorted 
Cleveland Wire Cloth and 
Mfg. Co., 3578 E. 78 l 
5, Ohio 


weaves 


Circle 117, inside back cover 


Control Devices for JIC Standards 
Bulletin GEA 6317 


(Continued on page 312) 


12 pp. Contain 
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Cc Y NEW high finish and 


inherent beauty that 
comes through in the 
finished product makes 
certain grades of Sharon 
Stainless Steels practically 
indistinguishable from 


fine silver 


Think for a moment how 
this extra quality will 
enhance the appearance 


utility and saleability of 









your product 





Which one 
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Stainless Steel Tableware never dulle, or tarnishes self pollehee with wee 
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: Se Yhai ness ( YS fool 


SHARON STEEL CORPORATION tshHAIOCON, PA 
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L-O-F Glass Fibers Company Introduces 





MICRO-QUARTZ—The new insulation 
for the 2000°-2500° Temperature Range! 


L:O-F 


nounces 


Glass Fibers Company an- 
Micro-Quartz— a 
new 


remark- 


able, insulation for tempera- 


tures ranging, under many condi- 


tions, up to 2500°! 


Micro-Quartz is available in felted 
in bulk. It 
weight and composed of 98% 
quartz. It is resilient, exceptionally 
efficient, and resistant to vibration 


form and is light in 


pure 


and air flow. Because it has no or- 
ganic binder, its performance, sta- 
bility, and thermal conductivity are 
those of the quartz fibers themselves. 


The range of uses to which Micro- 
Quartz can be put is very broad, 
with possible applications in all in- 


UK @OF 


GLASS FIBERS 


Micro-Quartz 


HIGH TEMPERATURE INSULATION 





Manufacturers 


and engineers long faced 


with critical high temperature insulation 


problems may find a welcome answer in 
lightweight Micro-Quartz. 


dustries doing work in the high- 
field. It the 
answer to high temperature prob- 


temperature may be 


lems involving low heat capacity 
and high thermal diffusivity, fre 
quent- or rapid-heating cycles, and 
problems of weight, space limita- 


tions, and vibration. 


Micro-Quartz fibers are available 
in paper form. Can be impregnated 
or coated for electrical applications 


Requests on your business letter 
head for more information, and a 
Micro-Quartz sample, will receive 
prompt Write: L-O-F 
Glass Fibers Company, Dept. 4-126, 
1810 Madison Ave., Toledo 1, Ohio. 


attention. 


L-O-F GLASS FIBERS 


TOLEDO 1, OHIO 


Makers of glass fibers by the exclusive “Electronix 





PRODUCT DATA ON STANDARD 
MICRO-QUARTZ SHEETS* 
Average Fiber Diameter—0.75 mi- 

crons or 0.00003 inches 


Density— Standard 
is 3 Ibs. /cu. ft 


nominal density 


Weight 
0.005 Ibs 


0.047 Ibs. per sq. ft.— 


Thickness of sheet—Standard nominal 
th ckness is 3/16 inches 


Width of sheet-——34 inches 


Length of sheet—71 inches 

“Other thicknesses and densities are 
available. Sheets can be fabricated 
to fit your application 











COMPANY 


Extrusion” process 
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The best stainless tubing for a specific application 
cannot be identified by surface appearance alone. The 
answer is found in the grain structure. Because your 
guarantee of satisfactory service rests inside the metal, 
it is most important for the stainless tubing buyer 
to consider his supplier's methods of manufacture. 

Corrosion resistance, which prevents product 
contamination, depends upon heat treatment. Heat 
treatment of stainless steel tubing for a specific end 
use may vary according to grade, size of tube and 
service requirements involved. For instance, the 
austenitic grades of stainless steel have optimum 
corrosion resistance only when all carbides have 


been dissolved and retained in solution by rapid 
cooling. At B&W, heat treatment is rigidly con- 
trolled, and every piece of stainless tubing is heat 
treated to provide optimum corrosion resistance 
when that property is required. 

For virtually any application—pressure or me- 
chanical—B&W can provide either seamless or 


welded stainless tubing in any number of grades, in 
a broad size range. Help is available through B&W 
Regional Sales Offices and a nationwide network of 
experienced tubing distributors. Mr. Tubes—your 
link to B&W—will be pleased to furnish detailed 
answers to your stainless tubing problems. The 
Babcock & Wilcox Company, Tubular Products 
Division, Beaver Falls, Pa. 








smaller = se lighter Catalogs and Bulletins continued 


data on machine 


= 
assemblies ™"" 
I fl st t 


nla Le irter, <4 


piugging 


, 


KELOX tapped and threaded inserts pro- — P™cumatic time-delay relay. Genera 
vide new opportunities for reducing the | /lectric Co., Schenectady 5, N. 1 
size and weight of assemblies. Patented a 
“key-locking” produces no stress concen- 
trations and allows complete use of ex- 
ternal threads for maximum holding 
power. KELOX design affords minimum 
depth of insert. The ability of KELOX 
inserts to withstand high torques has been 
verified without reservation by an inde- 
pendent laboratory. Fluid Teflon for Thread-Sealing and 
Available for all external thread sizes Anti-Seize—Bulletin, 6 pp. Describes 
from 0 to 3 inches, low-cost KELOX fluids used for metal, plastic, carbon 
inserts are easy to install and remove... nd cerami tems and equipment 
made of many materials (alloy steel, ) Engineering Co., 12 New York 
corrosion-resistant steel, aluminum alloy, ' Newark 5, N. J 
brass, monel, etc.) . . . come with thick or Circle 120, inside back cover 
thin walls for use with most materials 
aluminum, magnesium, plastic, “pot” | Coated Yars—fold ». Describes 
metal, titanium, steel, etc. pplication, properties and data = 
I nd icone-coated 


EXTRA LARGE nee walls Tale, te. 


The ever-increasing use of extra-large 

KELOX inserts (up to any specified di- 

ameter) is a result of their unmatched Metallurgists’ Problems—Chart show 

performance—a performance that verifies problem anc ndexes solution 

the “key-locking” principle. KELOX in- ro orging Assn., 419 S. Walnut 

serts will not rotate or loosen with vibra- nsing M 

tion... make optimum use of tapped rcle 122, inside back cover 

hole . . . provide maximum holding : 

power . . . save weight and space. Single and Mluls-turn Potentiometers 
Data sheet | Contain 


Static Switching Systems—Bulletin 
GEA 6364, 8 pp. Describes the op 
eration and lists advantages and flexi 
bility. General Electric (¢ Schenec 
tady 5, N. } 


Circle 119, inside back cover 


Circle 121, inside back cover 


AYA 


ae 
i) i\ Circle 123, inside back cove 


EXTRA SMALL 


Sub-miniature inserts in 0, 1, 2, 3, and 4 
thread sizes, made only by KELOX, will 
make miniature assemblies even smaller Circle 124, inside back cover 
and lighter. Identical to regular non- 
rotating KELOX inserts . . . do not break : Control Valves—Bulletin LB2, 12 pp 
down protective coatings like ceramic. . . Contains data on construction an 
require no special threads . . . give maxi- yperating characteristics of valves 
mum reduction of space and weight for sizes 1 through 4 in. Conoflow Corp., 
improved product design. 2100 Arch St., Philadelphia 3, Pa 
Circle 125, inside back cover 
KELOX® trademark 4275 
Vibration Pickups and Meters—Bul 
F, IT letin 124 E, 6 pp. Contains data, dia 
asteners, ric. grams and chart. MB Mfg. Co., 106 
580 Fifth Avenue State St., New Haven 11, Conn 
New York, N. Y. Circle 126 
SALES REPRESENTATIVES 
D. R. & W. Technical oe eae eet Plastic-Enclosed Thermostat — Bulle- 
P. 


PO. Box 4 Po ; 


0. Box 169 ; tin MC137, 4 pp. Describes tw 
East Hartford, Connecticut Toronto 18, Canada vpes of units which are encased in 


13 ger Sr oy la or service in highly humid or 
- my ] 


(Continued on page 315) 


inside back cover 
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If you're hard pressed for the 


solution to a problem in molded 
rubber, your best bet 
call in a Tyer Field Engineer. He 
will show you how Tyer’s exten- 
sive technical knowledge and 
specialized 
experience have 
been put to work for other 
companies, and how they can 


help you, too. 
~ LT» ° 
Ow 100% ep Annivouany 


Tver Gla Company 


ANDOVER, MASSACHUSETTS, l 


TYER RUBBER COMPANY 

Industrial Division, Andover 

Gentlemen 
Please send me the new Tyer Rubber Engineering Brochure 
including technical specifications and relative properties 
of natural and synthetic rubbers. 

[-} Please have Tyer field engineer call on____ 

No obligation, of course 

NAME 

FIRM 


STREET__ 


z 
| 
| 
| 
| 
| 
hii 





i | 
if 


en 
4 


MACHINE SCREWS AND SPECIAL FASTENERS ARE OUR BUSINESS 
INCLUDING SQUARE AND HEXAGON MACHINE SCREW NUTS 


rue PROGRESSIVE 


MANUFACTURING COMPANY 


Division of The Torrington Company 


48 NORWOOD ST., TORRINGTON, CONN 


WRITE FOR 
OUR CATALOG 


Product Engineerins D< 








Catalogs and Bulletins continued 


corrosive environments. Fenwal In 
Ashland, Mass 


Circle 127, inside back cover 


Hydraulic-Magnetic Circuit Breakers 
Bulletin 3411, 20 pp. Contains data 
on design, operation, application dia- 
grams and time-dalay curves. Heine 
mann Electric Co., 725 Plum St., 
Trenton 2, N. J. 


Circle 128, inside back cover 


SAE Boss Fittings—Catalog, 
Contains data on fittings and 

ring adapters. Anchor Coupling Co., 
Inc., 325 North Fourth St., Liberty 
ville, Ill 


Circle 129, inside back cover 


Modified Balls—Bulletin FB-1, 2 pp 
Contains data on machining methods 
and materials. Industrial Tectoni 
Inc., Ann Arbor, Mich 

Circle 130, inside back cover 


Self-Locking Socket Screws—Booklet 
16 pp. Describes and illustrates the 
Nylok principle and gives examples 
of applications in which the vibration 
proof screws can be used to eliminate 
the need for lock washers, wired heads 
or other extra Standard Pressed 
Steel Co., Box 545, Jenkintown, Pa 
Circle 131, inside back cover 


Weld Fasteners and Adjusting Screws 

Bulletin 563, 6 pp. Contains chart 
and dimensional information. Ohi 
Nut and Bolt Co., 33 First Ave 
Berea, Ohio 


Circle 132, inside back cover 


Bulb-And-Capillary Temperature Con 
trollers—Brochure MC139 + 
Contains diagrams and t | 

Inc., Ashland, M 


Circle 133, inside back cove 


Potentiometers—Brochu: 
tains data on multi 
turn models of 
Electromath Corp 
Stamford, Conn 
Circle 134, inside back cover 


Steel Pipe, Tubing and Welding Fit 
tings—Brochure TDC 146A, 4 
Contains data and charts. Babcoc 
& Wilcox Co., Beaver Falls, Pa. 


Circle 135, inside back cover 


Plunger-T'ype Mercury Relays—Folder, 
10 PP Contains diagrams, data and 
charts on miniature, standard an 

(Continued on page 317) 
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Variable Speed — Styled For 
Compact Machine Designs 


Horizontal 
(left or right) 


45° (left or right) 
Vertical 


REEVES 


FRACTIONAL Vari-Speed MOTODRIVE 


> Reeves fractional hp. Motodrive is a 
WHERE DO YOU NEED | complete power package, engineered in 


TH A 
S GUPUT SmAr TE | over 100 assemblies to fit wherever your 


. 
~ pinta 7 nara design calls for variable speed 

Choose from vertical, 45° or horizontal 
models in 4 to 1 hp... . get stepless 
accurate speeds—within a 2:1 to 10:1 
range—from as low as 3 rpm to a maxi- 
mum of 4660 rpm. 

Available in standard, weather resist- 
ant, totally enclosed or splash-proof en- 
closures; full range of manual or auto- 
matic controls. 

REEVES Motodrive—the right speed for 
every need ... in any place 

Write Dept. K23C-M54-. for ratings and din 


REEVES PULLEY COMPANY 
pivsion of RELIANCE tncivitene co. ° 


Columbus, Indiana 





how to prevent radiator failure 


pe Engine vibration plus shock and distortion—not corrosion—are HERE'S WHERE LORD MOUNTINGS 
the principal causes of radiator failure on heavy-duty vehicles. CAN GREATLY INCREASE 

They attack the radiator’s core, tubes and fins, causing costly damage. 

Expected service life of an inadequately mounted radiator averages RADIATOR LIFE 

three to six months—in extreme cases failure occurs in the first few days. 

Lorp Bonded Rubber Mountings prevent metal fatigue and ¢ Tractors 
damage from engine vibration or operational shocks. These rugged 
mountings are flexible enough to accommodate distortion and 
twisting—yet rigid enough to provide stability. 

Radiator service life can be indefinitely extended by using Lorp + Bulldozers 
mountings. Radiators on a widely used type of farm equipment failed ¢ Scrapers 
in six to ten working hours when inflexibly mounted. Now, with 
the radiators protected from engine vibration by LoRD mountings, no 
failures have been reported in over 10,000 installations. ¢ Carry-alis 

The success of Lorp radiator mountings is the result of Lorp’s ¢ Off-highway Trucks 
experience as specialists in engineered vibration control and bonded e Oil-field Engines 
rubber products. If you have a problem involving vibration, shock or 
noise, contact a Lorp Field Engineer or the Home Office " 
in Erie, Pa., today. « Engine-generator Sets 


* Power Shovels 
¢ Hay Balers 


e Motor Cranes 


« Highway Trucks 






























































RADIATOR 




















designers 
ATLANTA, GEORGIA - CEdar 7 -1123 DAYTON, OHIO - Michigan 8871 and producers 
BOSTON, MASS. - HAncock 6-9135 DETROIT, MICH. - TRinity 4-2060 
CHICAGO, ILL. - Michigan 2-6010 LOS ANGELES, CAL. - HOllywood 4-7593 of bonded 
CLEVELAND, OHIO - SHadyside 9-3175 NEW YORK,N. Y. - Circle 7-3326 
DALLAS, TEXAS - Riverside 3392 PHILADELPHIA, PA. - LOcust 4-0147 rubber 


“in Canada — Railway & Power Engineering Corporation Limited” 


products 
LORD MANUFACTURING COMPANY - ERIE, PA. 


' 

& e since 1924 
OnDepRUBBe Ot” 
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s and Bulletins continued | 2 PRESSES... 1 PROGRESSIVE DIE... 1 STIPPLING DIE... 
ENGINEERING INGENUITY... SPECIAL MACHINERY... SPECIAL 
ELECTRICAL COMPONENTS... 


Circle inside back cover 


Universal Joints—Catalog, 8 pp. ¢ 


Circle 137, inside back cover 


Miniature Voltmeter—Data 


side back cover 


Gas Thermostat—B 


Circle 139, inside back cover 


Metal Boxes, Cases, and Containers 


Catalog ( 
14 vn I mi 
Z 

t St., Bu 

ee Here's true automation — 100% automatic production, 100% B. Jahn 
Accessory Temperature Controls built. that transforms .025” aluminum into precise meter components 
weer MC ] Sas Sil 3%” in diameter — each with 720 teeth .009” deep — without human 

, Ee hands, human error! 
ta Equipped with B. Jahn progressive die, one 60 ton press was linked by 
a chain drive to a 45 ton press incorporating a stippling die. 


1 f 


n 
tle 
e 141, inside back cover 


Electrical Terminal Blocks and Kits 


Catalogs + pp. Contains de Progressive die, ground all over to guarantee 


pr greater accuracy, longer service, less downtime, 
D pment & Mfg. Co pierces and blanks intricate discs. 

N St., Milwaukee 16, Wi Conveyor system feeds disc into air-operated vacu- 

rele 142, inside back cover um arm that positions piece in B. Jahn stippling die. 

Another arm removes stippled piece and places it 
on stacking unit. 

aa ope Completed discs, at the rate of 30 per minute, are 

mart On Sam teel and automatically stacked and spaced on spindle. 

H. M. Harper Here's true AUTOMATION. true 

l] production economy! 


cle 143, inside back cover 


Corrosion-resistant Fastenings—Bri 


Precisi Rel Dat Get Full Details On This 
recision Relays ita ¢ Z I Astounding “No Hands 


tain information on units st =e .. + No Delay .. . No 

5 milliw ve nto ial Error” Automation Ap- 

Pe eae ee) ee plication — Send Today 

tts, and avaiable for ert -C OF | for the Big New B. Jahn 
ipplications in contact combina Brochure. ¢ 


single throw 


"(Contioued on page 319) THE B. JAHN MANUFACTURING COMPANY, NEW BRITAIN, CONNECTICUT 
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Is your part illustrated? These are representative of the shapes that can be cold formed more effectively with Gr 


GRANODRAW’ PROCESS INCREASES TOOL LIFE 
2-5 TIMES IN COLD HEADING STEEL FASTENERS 


! 
Thorough research, in cooperation with a leading PRODUCTION AND TOOL LIFE 





manufacturer of headed fasteners, has proved the value MATERIAL 
of Granodraw phosphate coating of stock prior to 
cold working. Typical of the improvement in tool life 


and in production are the examples shown in the table Hardened 1010 


Y%x % rivet 
° ’ Alloy Steel Steel 


But the advantages do not stop here in cold head- 


ing fasteners or cold working other products. This 5/16 x 24 flat aadennd 


1010 


chemical treatment process permits greater speed head shoulder Alloy Steel 
. ee 


of draw; greater reductions within the physical limits bolt Steel 
of the metal; more passes with the same number of 


irdened 0 — 
intermediate treatments; and the possibility of fewer Hex Head Cap | Hardened 1038 13,000- 14,000 


Screws Alloy Steel Steel 
process anneals. It also results in less downtime of 


machines, better surface finish on products, cold form- Ve x 20 Hex a 1018 
ing of more complex shapes, fewer rejects, and a Machine Bolt Alloy Steel Steel 


cleaner shop. 











. Note. Although irvestigatic 
Write us for complete information about Grano- mention. A 


pieces per die 


draw and its application in cold forming operations wt gy by oP ee 





CHEMICALS 


AMERICAN CHEMICAL PAINT COMPANY, Ambler 17, Pa. 


DETROIT, MICHIGAN ST. JOSEPH, MISSOURI NILES, CALIFORNIA WINDSOR, ONTARIO PROCESSES 
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Catalogs and Bulletins continued 


More and More Manufacturers are Installing 


to triple-pole, double throw. Hedin 


{ac Tedusct Gon 7 Pos ves MARVEL SYNCLINAL FILTERS 


Circle 144, inside back cover 


AS STANDARD EQUIPMENT 


Manufacturers of hydraulically actuated equipment and others with low pressure liquid circulat 


Speck ) . s—Pamphlet, 1 
Special Copper Alloys—! ’ 
pp \ listing of non-standard, wr ight systems demand their equipment to perform consistently with all the productive efficiency they 
build into the machine that bears their name. Since these systems must be kept free of damag 


copper base alloys. Copper & Brass 


Research Asso., 420 Lexington Ave 
New York 17, N. ¥ 


BECAUSE . . . Marvels are designed to give maximum ACTIVE 
Circle 145, inside back cover filtering area rather thon total filtering erea. Only ACTIVE FIL 
TERING AREA COUNTS! 


fomparative Chemi ‘sistance 
Comparative Chemical Resistance of BECAUSE Maresle qrester stevens epese fer Altered ov 


Fibers—Bulletin X-48 26 P] Con ™ particles allows longer periods of “production” time at absolute 
minimum in maintenance cost and down-time 


particles the selection of a filter is an important factor Here are some of the outstanding reas 
for the ncreasing preference for Marvel Synclinal Filters to do this all-important job! 


tains data and charts on chemical 
fect } nenmerts ) ) BECAUSE . . . Marvels can be disossembled, cleaned and re 
cttects on fiber properties. E. I. Du 
! ! assembled by any workman in a matter of minutes. Line type 
Pont De Nemours & Co WW Iming operates in any position and may be serviced without disturbing 
pipe connection 
ton, Del 


BECAUSE . . . Morvels are protected and of sound constru 
tion to give long life and efficient filtration. THEY MEET J. I. C 
STANDARDS 


C omparative Heat Resistance of I i- BECAUSE Marvels (Both Sump and Line Type) ore avai 
bers Bulletin X-5¢ 5 pp Contains able in individual capacities from 5 to 100 GP.M. and choice 
: - of mesh sizes ranging from coarse 30 to very fine 200, they get 
data on fiber te sting and exposure @ filter to fit their specific requirements 


Circle 146, inside back cover 


1 0 Oo , >Y¥ 

- thods \ls : per ative he it ex BECAUSE . . Marvel not only delivers a top grode filter in 
posure charts ] | Du Pont De both quality and performance, but delivers IMMEDIATELY—ship 
N ments are made the same doy orders are received, if desired 


emours & (¢ Wilmington, Del 
Circle 147, inside back cover 
Precisi Ball Bearj ; FACTS—NOT CLAIMS 
> ae + , 
ean a carings Catalog, 64 Engineers decide on the basis of the 
] ( } © record on the basis of measurable 
pp Contains characteristics, data and facts rather than claims of the 


on torque, pert rmance and paign promise variety Here + 


with meaning— 
Barden Corp., Danbury 
’ ’ SUMP TYPE (cutaway 7 


OVER 700 O. E. M's 


install MARVEL Synelinal FILTERS 
Standard Equipment 


onn 


Circle 148, inside back cover 


Photoelectric Controls—Bulletin, 15 
pp. Contains data on moderate, ultra 
sensitive, high speed ind impulse For Dependable Protection on All 
ictuated units. Autotron, Inc. Box 
722-V, Danville, II 

Circle 149, inside back cover Investigate 


Tene Chain Couplings-Catalog, | MARVEL SYNCLINAL FILTERS 


16 pp. Contains specifications, dimen 


Hydraulic and Low Pressure Systems 





sions, ratings and applications. Mors« FILTERS FOR FIRE-RESISTANT 
Chain Co., Ithaca, N. ¥ HYDRAULIC FLUIDS 


Circle 150, inside back cover | Marvel's most recent development is a filter for the effi- 
cient filtration of all types of fire-resistant hydraulic fluids 


Fhp Motors—Data sheet, 2 pp. Con WATER FILTERS 


Both somp and tine type fiters have been 


C 
tains information on 1/300 to 4 hp adapted for we in all water filtering 

5 i . applications No changes have been made in 
motors from < t 25U ehm Co ’ 4 4 the basic, balanced synclinal design (cutaway 


LIWE TYPE 


Merrick, L. I., N. ¥ ; MARVEL ENGINEERING COMPANY 
Circle 151, inside back cover ) 7227 N. Hamlin Ave Chicago 45, II! PHONE: JUniper 8-6023 


Shoe Brakes—Bulletin BD-12, 5 pp 
Without obligation, please se 


Contains data on construction and | iim , Synclinal Filters, as indicated :~ 


- Catalog 07—For Hydraulic Oils, Coolant 
performan e of he 1\ duty unit I | iM : Catalog 200— F or F ire-resistant Hydraulic 


E : 1a ay Aqueous Base 
| | Yhio ; t 
wick Corp., Cleveland, Ohi : Catalog +400—For Fire-resistant Hydraut 


Circle 152, inside back cover : Synthetic 
Catalog 01 


y . +, . Name 
Welded and Cold Drawn Tubing 


Data Memorandum. Contains infor 


mation on tubing made by forming complete data 


Catalogs = Company 
containing Addres 


City 
cold-rolled strip into tubing, fusion oveliatte 
on request 


Continued on page 320 
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RAWSON COUPLINGS 


500 Rockdale St. « 


Smooth controlled torque build-up 
through cushioned engagement 
... Friction free idling speeds as 


desired up to predetermined en- 


gagement r.p.m. 


Standard applications 
to 1000 h.p. 


Worcester, Mass. 4 





— 





NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS @ NEY’S SMALL PARTS 


SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENTS NEY’S SMALL PARTS 


>? 


NEY 


NEY’S SMALL PARTS PLAY A BIG PART IN PRECISION INSTRUMENT 


PRECIOUS 
METAL 


ENGINEERED CONTACTS, SLIP RINGS & ALLOYS 


Ney designs and 


slip rings and assemblies, 


makes 


comm 


| 


and brush holder assemblies and 


Consult Ne s Engineer 


ng By pt 


can improve our prod t 


THE J. M. NEY COMPANY, P.0. BOX 990, DEPT. J, HARTFORD 1, CONN. 


Specialists in Precious Metal Metallurgy since 1812 


se 


pp 


to customers’ 


itator segments and assemblies, brush 


ahie 


specifications sliding contacts, 


metal resistance 


| find out 


precious wire 


how precious me tals 


ist built this 
new plant to give 
even better pr 


1 better service 


Ni LYVd DIB V AV1ld SLUVd TIWWS S.A3IN * SAN3JWNYISNI NOISIO32Yd Ni LuVd DIG V AV 1d 


> @NEY’S SMALL PARTS 


Product 
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the edges and ( 
ize. Superior Tube ( 
Ave., Norristown, Pa 


Circle 153, inside back cover 


(,ermantown 


1) 


Speed Reducers—Bu 
tains information 
rors, spec 


tor 


Circle 154, inside back cover 


Synthetic 


Rubber— Book 
Cont t in n 


Nuclear Power Plants—Bi 


» 156 


inside back cover 


Shims W ashers—Cat 


Gaskets, ind 


Chicago 
South 
Circle 157, i 


Force Transducers—Bul 
pp (Contain 
ht 


S.M 
Circle 158, inside back cover 


Adhesives, Coatings and Sealants 
Brochure, 8 pp. Contains dat 


harts for 


cle 159 


inside back cover 


lhermal Delay 
chures Cont 


Time 


; ¢ 
itlt 


Relavs—B 
ecinca 

ind chart 
ind 


right ¢ 


timing 


nside back cove 


Leveling Jacks—Bu 


tains specincation n nits tor 


production m 


, . 
| ichines, tool room equi] 


(Continued on page 324) 
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Design “Low Cost” 
Into YOUR Equipment 


ITS 


Wolds Largest 
Low-Cost Lubricating Devices 


CLIPS FOR ATTACHING 


TUBING - 
When ordering, feo 
specify 4", %" 


Single Cli 
or %” tubes nacibnggy 


Suet AT RS 


Double Clips 


3-Tube Clips 


Double Clips — Wing Type 


SIGHT 
GRAVITY 
FEED 
MULTIPLE 


tae 


This one unit replaces 3 to 8 
individual oilers. Maximum 
practicality in a small central 
lubrication system. Positive cut- 
off during idle periods. Individ- 
ual vibration-proof needle valve 
adjustments. With solenoid con- 
trol (Illustrated): Style MDS — 
No. 4685-A. Without solenoid: 





Selection of 


SIGHT 
GRAVITY 
FEED 
OILERS 


Rate of oil 
flow regulat- 
ed by needle 
valve, direct- 

ly observed 

through sight 

glass in stem. 

Shut-off knob does not affect 

needle valve adjustment. Visi- 

ble oil supply. Non-breakable. 

Tops in convenience and de- 

pendability, at low cost. Style 
NFU—No. 3602-A. 


SIGHT GAUGES 


For use where rate of 
oiF-flow»must be reg- 
ulated to suit changing 
operating conditions. 
Needle 

P vatve 
permits 

Ay seremel 

he ccurate 
adjustment 

of oil feed. 

Sight glass provides 
direct observation of 


rate of oil flow. Accu- | 


4 


LUBRIKIT. . . An assort- 
ment of 95 oil cups of 29 
different types. Gits sales 
records show these oilers 
are most used for replace- 
ment and maintenance. 
Contents of each separate 
bin are clearly described 
on Inside Cover. 
Special Introductory Price 


Just $1495 F.O.B. Factory 
Satisfaction or your money back 


GEAR 
CASE 
GAUGES 


This oil gauge plug permits in. 
stant checking of oil level within 
a transmission or gear case. For 
use where construction permits 
insertion in tapped hole. A val- 
uable addition to any such 
equipment — at very low cost. 
Style BW—No. 4042. 


Don't price yourself out of the mar- 
ket. When you design proper lubri- 
cation into your equipment, specify 
GITS Lubricating Devices—the wid- 
est selection available anywhere. 
The items pictured above are only a 
few of our many thousands of lubri- 
cating devices. At the design stage, 
get the GITS story. Free Engineering 
Service. Send NOW for your free 
Catalog. 


Gits BeRos.MFsc. Co. 


The Standard For Industry For Almost Half A Century 





1838-A South Kilbourn Avenue 
Chicago 23, tlinois 


Clip this poge for handy “rough reference 





(Advertisement) 


SPECIAL REPORTS ON FINISHING 
NON-FERROUS METALS 


NUMBER I1!—Lustrous, Corrosion-Resistant Finishing with 
Chemical Polishing Iridite 


Chromate conversion coatings are wide 
ly accepted throughout industry as an 
economical means of providing corrosion 
protection, a good base for paint and de 
corative finishes for non-ferrous metals 
Certain of these coatings also possess 
chemical polishing abilities that have lus 
ter-producing, as well as corrosion-inhib 
iting, effects on zinc and cadmium plate, 
zinc die castings and copper alloys. How 
ever, continued developments in this field 
have been so rapid that many manufac 
turers may not be completely aware of the 
breadth of application of this type of fin 
ish. Hence, this discussion of the many 
ways in which this chemical polishing 
characteristic can be used in final finishing 
or pre-plating treatments to produce a 
lustrous appearance with distinct display 
and sales appeal and appreciable savings 
in cost. Report I on decorative, corrosion 
resistant finishes and Report II on paint 
base corrosion-resistant finishes are avail 
able on request. 


The degree of luster possible on a sur 
face is a function of the degree to which 
the surface can be smoothed. Leveling to 
provide a smooth surface can be achieved 
by mechanical or chemical means, or a 
combination of these, depending upon the 
luster desired and the original condition of 
the metal. Chemical polishing effectively 
imparts luster otherwise difficult and cost 
ly to obtain. For this reason, it is often 
used to supplement or entirely replace 
mechanical polishing, depending upon the 
application and the original condition of 
the metal. Chemical polishing has the 
additional advantage of providing overall 
treatment of the submerged part. It 
reaches into even the deepest corners and 
recesses that are otherwise inaccessible 
Certain of the Iridites are specifically de 
signed to perform this chemical polishing 
operation. Also, they provide corrosion 
protection as do all Iridites, thus may be 
used as a final finish or a pre-plating polish. 


® 
WHAT IS IRIDITE? 


Briefly, Iridite is the tradename for a specialized line of chromate conversion finishes. 
They are generally applied by dip, some by brush or spray, at or near room temperature, 
with automatic equipment or manual finishing facilities. During application, a chemical 
reaction occurs that produces a thin (.00002” max.) gel-like, complex chromate film of 
@ non-porous nature on the surface of the metal. This film is an integral part of the 
metal itself, thus cannot flake, chip or peel. No special equipment, exhaust systems or 
specially trained personnel are required. 


If Iridite is to be used as a final finish, in 
contrast to pre-plating treatment, the 
chromate conversion coating generated is 
allowed to remain, providing good corro 
Color inherent in these 
Iridite films ranges from a yellow cast to 
yellow iridescent. These coatings may be 
used without further treatment where this 
color is acceptable and good corrosion re 
sistance is desired. Further, these basi 
coatings can be tinted by dyeing. Among 
the dye tints available are shades of red, 
yellow, blue and green. If desirable, the 
basic coatings can also be modified by a 
bleach dip leaving a clear bright or blue 
iridescent finish. In all cases bleaching 
reduces corrosion resistance. 


sion resistance. 


As examples of this type of final finish 
ing, Iridites #4-73 and #4-75 (Cast-Zinc 
Brite) make possible for the first time, 
lustrous chemical polishing of the as-cast 
surface of zinc die castings. Thus, in 
many cases, sizeable savings in finishing 
cost are realized by elimination of plating 
costs. This economical method can be 
used on tools, appliance parts, toy pistols, 
locks and many other small castings 
Another example is the treatment of cop 
per and brass parts, such as welding tips, 
to eliminate buffing and provide addition 
al corrosion resistance. In many cases, 
handling costs are reduced appreciably by 
replacing piece-part handling with bulk 
processing. Still another example of the 
use of this chemical polishing and protect 
ive quality of Iridite is a simple system of 
zinc plate, Iridite and clear lacquer instead 
of more costly electroplated finishes. Typ 
ical of this type of lustrous finish are 
builders hardware and wire goods. 


As a pre-plating treatment, in contrast 
to final finishes, Iridite can be used to 
chemically polish zinc die castings or cop 
per prior to plating. In such cases, Iridite 
should be applied as an in-process step, so 
that the protective film is removed before 
the plating cycle. The savings in hand 


ling, material and labor costs are obvious 
This process has made it practical to plate 
chrome directly over copper on steel, con 
serving nickel, yet producing a lustrous 
chrome finish. Used after stripping faul 
ty plate in reprocessing zinc die castings, 
Iridite 
thus making possible replating without 
blistering. 


restores luster to the casting, 


Other Iridite finishes are available to 
produce maximum corrosion resistance, 
a wide variety of decorative finishes and 
excellent bases for paint on all commercial 
forms of the more commonly used non-fer 
rous metals. As a final finish, appearance 
ranges from clear bright to olive drab and 
brown and many films can be bleached or 
dyed. As a paint base Iridite provides 
excellent initial and retentive paint adhe 
sion and a self-healing property which pro 
tects bare metal if exposed by scratching 
Iridites have low electrical resistance. 
Some can be soldered and welded. The 
Iridite film itself does not affect the dimen- 
sional stability of close tolerance parts. 


Iridites are widely approved under both 
Armed Services and industrial specifica 
tions because of their top performance, 
low cost and savings of materials and 
equipment. 


You can see then, that with the many 
factors to be considered, selection of the 
Iridite best suited to your product de 
mands the services of a specialist. That's 
why Allied maintains a staff of competent 
Field Engineers—to help you select the 
Iridite to make your installation most effi 
cient in improving the quality of your 
product. You'll find your Allied Field 
Engineer listed under ‘“‘Plating Supplies” 
in your classified telephone book. Or, 
write direct and tell us your problem 
Complete literature and data, as well as 
sample part processing, is available 
Allied Research Products, Inc., 4004-06 
East Monument Street, Baltimore 5, 
Maryland 
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New HUBER-WARCO Tandem Rollers 


STANDARDIZE on TWIN DISC CLUTCHES! 





To obtain smooth, trouble-free 
control of forward and reverse, the 
Huber-Warco Company standardized 
on Twin Disc Model CL Clutches for 
their new line of medium and large 
size variable weight tandem rollers. 

Four models are included in the 
new line—the medium sized 5-8 and 
8-10 ton rollers and the large 8-12 
and 10-14 ton tandems— all of iden- 
tical design. 

Rugged, heavy-duty, fully-enclosed 
Twin Disc Model CL Clutches were 


designed into each model for several 


important reasons. They are unusually 
compact . . . provide easy, single point 
adjustment . . . designed for smooth 
acceleration, and take hold without 
grabbing . . . excess clamping force 
assures a firm grip when the clutch is 
fully engaged . . . provide excellent 
heat absorption and dissipation abil- 
ity to protect the clutch faces from 
damage or distortion. 

For these reasons, Huber-Warco 
has standardized on Twin Disc 
Clutches for the past 13 years. If you 


want a smooth, dependable transmis- 


sion of power to your equipment, get 
all the facts on the Twin Disc Model 
CL Clutches 
or three friction plates, in sizes from 
5.5” to 11.5”. Write Twin Disc Clutch 
Company, Racine, Wis. Request Bul- 
letin 120-D. 


offered with one, two 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin + HYDRAULIC DIVISION, Rockford, Ilinois 
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CHROMALOX 
Electric 
IMMERSION HEATERS 


with or without 
built-in thermostats 
... fit the heat to your need 
up to 100,000 watts 
and 2,500 psi 


Full range of sizes and ratings in portable, 
screw-plug and flanged types. Available 
with copper, steel or alloy sheaths to 
resist corrosion. 

Used for heating water, asphalt, 
greases, molten salts, pickling and plat- 
ing baths, process kettles; for super- 
heating steam and compressed air; for 
melting lead, solder, babbit; and for a 
wide range of similar applications. 

Let the Chromalox Sales-Engineering staff 
solve your heating problems .. . electrically. 


Write for your copy of 
Catalog 50 

—for full information on the 
complete line of Chromalox 
Electric Heaters and controls. 

For ideas on additional ap- 
plications of electric heat, 
request Booklet F1550—“101 
Ways to Apply Electric Heat.” 


Edwin L. Wiegand Company 


7535 Thomas Boulevard, Pittsburgh 8, Pennsylvania 


EDWIN L. WIEGAND COMPANY 
7535 Thomas Boulevard, Pittsburgh 8, Pa 


| would like to have. . . 


(_] a copy of Catalog 50 
[_] a copy of “101 Ways” 
[_] a Sales-Engineer contact me 


Name 


Company 


Zone State 


Catalogs and Bulletins continued 
ment, large surface plates and assem 
bly fixtures. Enterprise Machine Parts 
Corp., 2731 Jerome at MeNichols 


Road, Detroit 12, Mich. 


Circle 161, inside back cover 


Brochure, $-2021R 
Contains data and diagrams 


Precision Valves 
4 pp. 
on check, shuttle, relief and shut-off 
Circle Seal Products Co., 


Foothill Blvd., 


valves 
2181 E 
Calif 


Pasadena 
Circle 162, inside back cover 


Molded Plastics—Brechure, 8 pp. Con 
tains data, applications, and property 
chart of 13 materials. Richardson Co., 
27 Ave. and Lake St., Melrose Park 
Il 


Circle 163, inside back cover 


Conveyor, Elevator and Transmission 
Belting—Catalog, 32 pp. 
information and_ charts 
Woven Hose & Rubber Co., 
3, Mass 


Contains 
Boston 


Boston 


Circle 164, inside back cover 


Problems Affecting National Defense 

Brochure, 6 pp. Supplement to 54 
listing of problems on which govern 
ments invites assistance of individuals 
and companies. Contains 35 new 
technical problems. NIC, U.S. Dept 
of Commerce, Washington 25, D. C 


Circle 165, inside back cover 


Metals, Contacts and Assemblies— 
Catalog, 12 pp. Contains data on 
clad, thermostat, industrial, solid and 
clad precious metals, electrical con 
tacts and complete assemblies. Metals 
ind Controls Corp., Attleboro, Mass 

Circle 166, inside back cover 


Air Cylinders—Catalog 110, 11 
Contains data on valves and c\ 
ranging from 14 through 14 
bore sizes. S-P Mfg. Corp 
Aurora Rd., Solon, Ohio 


Circle 167, inside back cover 


Casters—Brochure, 
data on 40 
light dut 
ber, semi-pneumatic and 
matic wheels. Gleason Cor 
412, 250 N. 12 St., Mih 
Wis 


model 


units, as 


Circle 168, inside back cover 
Rotary Gear Pumps—Catalog, 14 py 
Contains data on viscosities and pipe 


velocities of pump sizes from ¢ to 


(Continued on page 338) 





3 ANSWERS TO POWER PROBLEMS 


e 


More flexible shafts are being used in the 
electronic field today because they offer ar 
economy im time, space, and costs 

There are three types of flexible shafts avail 
abie, each bar mg certain advantages. 

The FIRST type of flexible shaft is power 
drive, which transmits power between two 
points where, due to position, solid shafts 
cannot be used. The power drive flexible 
shaft provides for rotation either clockwise 
or counter-clockwise with the wire wound 
according to the direction rotation in order 
to strengthen the cable while the assembly 
is in use. 

SECOND is the remote control flexible 
shaft which offers the advantages of rotation 
both clockwise and counter-clockwise and 
may function in either a continuous or an 
intermittent operation. The remote control 
flexible shaft has proves its value many 
times where the driven element required only 
a fraction of a turn or many complete turns 
and where both rotation and reciprocation 
were require 

The THIRD type of flexible shafting is the 
coupling which is an added application of 
the remote control flexible shaft and is 
most useful to control the movement of 
parts within a piece of equipment. There are 
no alignment problems to contend with be 
cause the flexibility of the coupling com 
pensates for any difference in oo be- 
tween the drive and the driven elements 


For Complete information write 


F. W. Stewert Corporation 
4311 Ravenswood Ave., Chicago 13, Illinois 
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CABLE 
CLIPS 


of all Haglou 

or a. 
ag Ethyl 
Cellulose 


for maximum 


economy 


Slack Ugloua 
SCREWS © 
and NUTS 


Acid resistant 


no insulatior 


WECKESSER COMPANY 


5705 Northwest Highway @ Chicago 30, Ill 
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Why Parker O-rings seal better and last longer! 


For trouble-free leakproof sealing, you can depend 
on precision-molded Parker O-rings. Laboratory and 
service tests check every detail of the manufacturing 
process. Precision-molding by exclusive methods 
assures accurately sized O-rings. And we have molds 
for over 296 standard O-ring sizes! 


From Parker you get exactly the right O-ring for 
your specific application. We invite you to prove by 
comparison tests how Parker O-rings seal better and 
last longer. Our engineering service will be glad to 
help you with designing problems. Mail the coupon 
or ask your Parker O-ring distributor for catalog. 


RUBBER PRODUCTS DIVISION 
Section 521-U 
The Parker Appliance Co. 


Hydraulic and fluid 
system components 


OMPANY 


17325 Euclid Ave., Cleveland 12, Ohio 
Cj ! © i Please send O-ring Catalog No. 5701 
NAME 


ADDRESS 


city 
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MORE POWER TO THE PRESS 
with easier-rolling SK F° spherical roller bearings 


Here is the new R. Hoe & Co., Inc., black press formance: Good, clean impressions on faster 
at the Los Angeles Times getting a final exami- runs, with all-around operating efficiency. 
nation by ’s Senior Division Engineer 


No matter what type of equipment you design 
Paul W. Dunlap before it starts regular opera- 


or build, you can always rely on an 
engineer to help you select the right bearing 
for the job. 


tions. Representing an entirely different con- 
cept of design, this press includes 16 black 
printing units, each of 16-page capacity, and 
two double folders, with provision for a vari- ov lint ston 


able number of color couples. Ball Bearings 


Self-aligning, Spherical Roller Bearings r C) Cylindrical Roller Bearings 
k th ‘ Pp ‘ Cyl i { ) Spherical Roller Bearings ] 
seep the sensitive Printin ‘linders runnin ~ < 

I g y 8 CC.) Tapered Roller Bearings | “Tyson ) 
smoothly while other types of bearings ~ 


are used at strategic points throughout. Per- Se see crane ae ere 
SKF INDUSTRIES, INC., PHILADELPHIA 32, PA. 


1) 








Be sure to see Parker 





for both tube and hose fittings! 


Here, from one convenient source, you can get the most 
advanced hydraulic fittings available . . . both tube and hose. 
For example, new Parker no-skive Hoze-lok fittings require 
no stripping of rubber-covered hydraulic hose. They're 


faster, easier to use and re-usable. Cc rke r 
Also, new Parker straight-thread tube fittings solve high- 

pressure hydraulic leakage problems resulting from tapered Hydraulic and fluid 

pipe threads. Straight threads are available on Triple-lok 


(the industrial standard flare tube fitting) and on Ferulok 
(flareless fitting for heavy steel tubing). 


system components 


TUBE & HOSE FITTINGS DIVISION 
Section 422-U 


The Perker Appliance Co 

17325 Euclid Ave., Cleveland 12, Ohio 
Please send skive Hore k B 
No. 4402 


Straight-thread fittings Catalog No. 4301 


No-skive Hoze-lok fittings need no Straight-thread tube fittings provide 
stripping of hose covers. Only two simple leakproof, trouble-free connections. No 
steps complete the make-up. Re-usable overtightening. O-ring makes the seal. 


1956 





WISH | HAD ORDERED 
FROM GARRETT 


They never let you down on deliveries 
when you have to keep production 
going full speed. 

You get what you order when you 
order it .. . from Garrett. No waiting 
for late shipments. You can't beat 
Garrett service. No worries about 
Garrett . . . quality. Every Garrett 
washer, hose clamp, stamping or as- 
sembly is right up to the peak of 
quality. High quality is assured by 
Garrett's statistical quality control 
system. 

Next time no more headaches for 
me. I'll order from Garrett. Why don't 
you do the same when you need... 


LOCK WASHERS 

FLAT WASHERS 

HOSE CLAMPS 
STAMPINGS 


Manufactured by 


GEORGE K. GARRETT CO., Inc. 
Philadelphia 34, Pa. 


Catalogs and Bulletins continued 


Northern 


Columbia 


146 gpm. Ordnance Inc 
Dept. 106, Heights Sta 
tion, Minneapolis, Minn. 

Circle 169, inside back cover 


Elements—Bulletin 
Contains data and 


Static Control 
GEA 6578, 8 pp 
diagrams on units that operate with 
out moving parts. General Electr 
Co., Schenectady 5, N. \ 

Circle 170, inside back cover 


Adhesives for Polyester Film—Bulk 
tin, 7 pp. Contains data on modified 
rubber and vinyl types of adhesives 
E. I. Du Pont De Nemours & Co.., 
Wilmington, Del. 


Circle 171, inside back cover 


Drafting Instruments—Catalog, 12 pp 


Contains data on lettering instru 
ments, T-squares and templates. Dol- 
gorukox Mfg. Co., Fisher Bldg., De- 
troit 2, Mich 


Circle 172, inside back cover 


Clutches—Catalog 104-C, 26 pp. Con 
tains information, diagrams and charts 
on clutches for over-running, back- 
stopping and indexing. Formsprag 
Co., 23601 Hoover Road, Van Dyke, 
Mic h. 


Circle 173, inside back cover 


Letterhead Requests Only 


Manufacturers who published following 
literature ask that requests for copies be 
made on company letterheads 


Titanium Alloys—Booklet, 30 pp 
Contains information on the measure- 
ment of thermal stability. Includes 
data on the effects of stress, 
temperature, and surface contamina 
tion upon stability. Titanium Metal 
lurgical Lab., 505 King Ave., Colum 
bus 1, Ohi 


strain, 


Cobalt and Its Alloys —Booklet, 100 
pp. Contains a summary on allotropy 
and phase diagrams as well as several 
hundred references to cobalt litera 
ture. Cobalt Information Center 
Battelle Institute, Columbus, Ohi: 


Digital Design—Booklet, 15 pp. Con 
tains information on the use of digita 
techniques for testing, information 
handling, and _ control Burroughs 
Corp., 1209 Vine St., Philadelphia 7 
Pa. 
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SPEED 
CONTROL 
SYSTEMS 


WacLine Power Systems provide the eco- 
nomical answer to speed control of AC 
motors under variable or constant-torque 
applications. Speed is infinitely adjust- 
able over a wide range. Close regulation 
is readily accomplished even under vary- 
ing torque. The WacLine system may be 
applied to single or multi-phase sources 
on any frequency from 50 to 1000 cycles. 
Special features such as Program Con- 
trol, Voltage Signal Response or inde- 
pendent adjustment of forward and 
reverse speeds are available 





. . 
_* Applicable to explosion proof 
_ * Equally effective for large and small 
+ Simple electronic principle, patent- 
pending. 


For further information write: 


WaelLine. 


DAYTON 2. OHIO 


Mfrs. of Speed Control Systems—Dummy Loods 
Microwave Components—tTest Equipment 
Photographic Equipment—Medical Equipment 
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ig 


the problem: 


what was done about it: 





the result: 


CONSUMERS LIKE PLASTIC CONTAINERS 
Packaging consultants report that plastic packaging 
frequently increases product sales 200% .. and more! 
Consumers like plastic containers because they last a 


long time..and can be re-used for other purposes 
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sales increased 

t with 

» Richardson- designed 
package 


Lufkin Rule Company wanted a transparent package which 
would give the greatest possible sales appeal and competitive 


advantage to their new “White Clad” Banner steel tape. 


Lufkin discussed their problem with The Richardson 
Company who designed a new, clear polystyrene case 
Richardson engineers developed a friction fit, requiring 
extremely close molding techniques, which eliminated the 
need for hinges or locks. This, in turn, eliminated the need 


for undercuts which would have increased mold costs. 


A package which displays the “White Clad” Banner steel 
tape most dramatically and with the greatest sales appeal 


while at the same time protecting it from dirt and damage 


Perhaps plastic containers can give your product a competitive advan- 
tage. Richardson engineers will be glad to consult with your design 
and packaging people. For additional information write or phone 
today . . Chicago, MAnsfield 6-8900 


The RACHARDSON COMPANY 


MOLDED AND LAMINATED PLASTICS 


Dept. 13, 2793 Lake Street, Melrose Park. Illinois 





ENGINEERS... 
“TEN YEARS AHEAD! 


WATE Zelt ami cleolil- Melle Mi loleelifels 
allow you fo live in a home 


like this...spend your 


leisure time like this2 


They can...if you start your 


Douglas career now! 


Douglas has many things to offer the cazeer- 
minded engineer! 

...there’s the stimulating daily contacts with 
men who have designed and built some of the 
world’s finest aircraft and missiles! 

...there’s enough scope to the Douglas opera- 
tion so a man can select the kind of work he 
likes best! 

...there’s security in the company’s $2 Billion 
backlog of military and commercial contracts! 
...and there’s every prospect that in 10 years 


you'll be where you want to be professionally, 


and you'll be in both the income level and geo- 
graphical location to enjoy life to its full. 

For further information about opportunities with 
Douglas in Santa Monica, El Segundo and Long 
Beach, California and Tulsa, Oklahoma, write 
today to: 

DOUGLAS AIRCRAFT COMPANY, INC. 


C. C. LaVene, 3000 Ocean Park Blvd. 
Santa Monica, California 


t.— First in Aviation 
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GRC's small parts are doing a Big Job for industry: 


helping product planners improve design while substantially reducing costs. 


Yes, almost any industry you can nam terlocked assembli 

is benefitting from Gries’ unusual small ngth 1%”, maximum weight '% 

parts’ manufacturing methods. Exclusive 

GRC patented techniques and specialized GRC INJECTION PLASTIC MOLDING 
machinery are giving design engineers Parts up to .03 oz. in weight and 1% 
wider latitude in their plans, enabling long are economically molded of nylon o 
them to solve hitherto “impossible” parts any other thermoplastic. Gries’ uniqu 
problems, and to take advantage of man) molding technique minimizes shrinkag 
time- and money-saving short cuts problems of nylon and makes the n 
Broadly, GRC offers facilities for custom of its important mechanical and el: 


diecasting and plastic-molding of tiny trical properties 
parts; whichever the method, eack part — ee WRITE, WIRE OR 
its AUTOMATIC INSERT MOLDING. Gries ha PHONE TODAY 


is engineered and manufactured to do 1 Pipe 1 
job better, because it is made better—at exclusive facilities for molding individual . 
nserts and molding plastic elements for copies of BULLETIN 


less cost. 
continuous inserts, such as wire, cord, et GRC SERVICES and PRODUCTS 


descr ibing 


GRC SPECIALIZED DIECASTING GRC INDUSTRIAL FASTENERS Small Parts Diecasting 


Mass produced in quantities from 100,000 A ¢ ymplete ling of zinc-alloy die t Small Parts Plastic Molding 
to many millions, GRC’s corrosion resist wing nuts, cap nuts, thumb ts, wil = iy 

ant zinc-alloy smal part are diecast screws, rivets; stocked for l F a enane 
in one automatic operation, completel lelivery in any quantity. istproof, ac Stock Sheet Gear and Pinions 
trimmed and ready for use. Smallnes curate, and durable, in pl bright ar a ae 

and intricacy ll nmercial finishes 

length 1%”, ight up to ? , ‘0 l 

less, becau V ng, 5, expel GRC STANDARD PARTS 
sive tools, machining. ar assembly .% ee 


minated or ‘ ; 
elin - , andard and spe ! 


fed. GRC} ; ialized components f 
ed. GRC has complet lities 1 pen-stock « Includes such it . 
st secondary macnining and fnishing years, pinions, rings, buckles, ; ; 


GRC’S EXCLUSIVE INTERCAST thousands of « ponents f l lust tae 
rives you completely « C-A838¢ ed smail ull of the same quality and fir ‘ bs 
parts in singel inits r continuous i I tener! i iE 
GRIES REPRODUCER CORP. 


World's Foremost Producer of Small Diecastings e 26 Second St., New Rochelle, NEw Rochelle 3-8600 


iarge Vari 





hen 
product designs 
for welded steel 


ave twice 
the rigidty. 
three times the 
strength 


et require 

less material 
.cost less 
comm r-] 8) alex} (= 


WHY 


aren't all your 
products designed 
TT 


THE BETTER WAY 
40% more rigid! 


yet this 
machine base 
of welded 
steel costs 
half as much 
as former cast 
iron designs 


Ask 
THE LINCOLN ELECTRIC COMPANY 


Cleveland 17, Ohio 


The World's Largest Manufacturer 
of Arc Welding Equibment 


S——S 





i 
a4 Mf iy area 


ee 
ne ae 


: SSNS SOUCI,_ 





or, 


e & 
— Ly 
— | 


Ad Libbing by the Editor 


During my career as a teacher | 
met and taught, or failed to teach, 
many hundreds of young men. Some 
were bright and scholastically out 
standing. Some were bright and lazy 
Of course there was also the sprin 
kling of students who were not so 
bright. Most of these last fellows 
worked hard and made commendablc 
records. But of all the groups, the 
most interesting one was that com 
posed of the bright boys who ro 
to get the most out of college by 1\ 
ing the maximum time en for 
ictivities other than scholastic. One 
of these boys was a young fellow 
whom I shall call Mike because that 
was not his real name. 

Mike was an extremely affable fel 
low. He was bright. But he was far 
more interested in many activities 
that were definitely not scholastic. In 
fact, his aim was to “get away with 
t” in tl that he 


ii¢ class 
bridge, 


dancing and earthy conviviality. And 


room sO 
vould have more time for 


because he was such an engaging 
oung fellow, he succeeded in reach 
yr year without much diff 
ulty. But there he stubbed his to 

By the time Mike got into the 
md term of his junior year things be 
gan to catch up on him. He had 
omplete lack of 
th prerequisites that wer 
tor many of the subjects f 

And to make matters w 
the notion that h 

his way” through the juni 
is he had done in thc lower 
But things did not work out that way. 
Mike was flunked out of colleg 

Now Mike wasn’t the tvp« 


ing his juni 


understanding of 


yr the jur 


who would waste time 
spilled milk 


head type who stands ready 


And he was not the sore 
to blame 
everybody but himself for misfortunes 
He was a realist with a perpetual smile 
that he could not re-enter 
Mike took it 


upon himself to get a job as a crew 


Knowing 


college for another year, 


member on a tramp steamer that wa 
cheduled to go around the world 

faculty be 
from Mike 
stopped 
These postal cards 


Various members of th 
gan to receive postal cards 
is his plodding tramp steamer 
it port after port 
began with the Panama Canal. They 
included Hong Kong, Singapore, 
Marseilles, 


in between And each 


London and many ports 

postal card 
message. My 
A. Mease got 


Mease and I were 
yuut Mike. And 


ried with it a happy 
issociate, Professor ] 
cards. So did I. 
the profs who flunked « 
he knew it 

Finally there came the day when 
Mike the optimist, got back to the 
took his re-entrance 


campus, examina 


} 


ons and was reinstated as a stud 


mn me h inhic i] engineering 
Mike did do some 
careful studyi 


was alwavs 


tremel\ 
extrem 


study too mucl 


f the Depart 


ontinued on page 337) 
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° For complete information, mail this coupon now, 


SITET MICA INSULATOR COMPANY 


Department 761 Schenectady 1, New York 


Te adtia Poida 2 


Write for this FREE catalog today J 
Unless you have extensive know-how and com- I Parts.” 





Please send me a free copy of “Save Time, 
Money, Trouble with LAMIcoID Fabricated 





plete facilities for fabricating laminated ame 
plastics parts you'll do better — much better! - 
by letting MICO produce your precision parts 
for you from LAMICOID®., 





Cc 








MICA INSULATOR COMPANY 
761 Broadway «+ Schenectady 1, New York 
Subsidiary of Minnesota Mining & Manufacturing Co. ae aE eae a a ee ee ae a 


. 


" 


Address 
City lone__ State —— 


I 

i 

i 

i 

Title —E I 
. l 

l 

a 


Save time... 


...trouble... money 





with 
FABRICATED 


PARTS of 








ta SCHENECTADY 1, NEW YORK 
ubsidiary of Minnesota Mining and Manufacturing Company 


» 
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STAINLESS 
SHEET 











up to 48" WIDE 


BRIGHTER THAN EVER!—MicroRold stainless 
steel Type 430 in the NEW Bright Finish is now 
immediately available in sheets up to 48” wide 
offering new usefulness and economy in stainless 

fabrication. Produced with the same micro-accuracy 
of gauge for which MicroRold 36” is well known, 
Type 430 Bright up to 48” wide gives greater 

latitude in applications for quzlity stainless steel. 


MicroRold 430 is also available in t 


lar commercial finishes and MicroRold s 


tain v e 
less in other grades are now produced up to ‘\ as h im gt on ~ ! eel 


48” wide. Complete details sent on request C 
orporation 


\2-GRR Bele) TaN Tee Waa tl: WASHINGTON, PA 
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CORNING GLASS BULLETIN 


FOR PRODUCT DESIGNERS 


Etchings to excite 
exigent engineers 
Next time someone s 
and ite 
photoser 


Using 


accul 


chining 
intricate 


both 


tions 


elec 1 mechan 


Starting with a Corning spe« 


hemuical hining makes it possi 
achieve r before tl 


possible 


need lor 
or engraving 


Let’s t 


machining ractice, a gt 


ike ok at some chemical 


i 0c eCXal 
being this wire brush holder for 


airborne digital converter 


Made of glass by a combination of photo, 
heat this 
brush holder for a digital converter. In back- 
ground are holders that have been exposed 
and developed but not yet etched 


and etch processes is precision 


As originally desig 


1 0065” single brush c« 


vire 


were of fiber reinforced 
But 


could be drilled in this 


holders 


iss 


laminate mallest holes that 


iaminated mate 


rial were 0.01 diameter. Result? 


Loose-fitting 
tur and 


lurning to ization 


ffered by glass, 


holder 


x 0.015” 


precision ‘ LOSCNSIUVE 


designers came up with a brush 
with rectangular holes, 0.0075" 


['wo wires (each 0.0065”) are inserted 


Holes are etched 


have a 


side by side in each hole 


through the glass and conical 


cross section. The lip of this cross section 
which 


antiever 


serves as a rel ce point about 


the free ends of the brush « 


Spacing of the slots is held to a toler- 
over 144", maki 


double 


ts with close tolera 


ance of 0.001 
sible 
tat 


g it pos- 


to position the brush con- 


ces 


| ml 


aiso plays a 1 asse¢m- 


Etched glass 


bly, with an alignment used to 


locate the free while 


fixed ends are 


Behind l z - H 1S 


quite ingenio <ploiti iff 


lass. And there’s alsé 
j 


olf collimated 


some 
rential 
rates ol et 
some interest ultra- 
violet light an 

You can learn a great deal more about 
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pl rt 
by 


osensitive gia in 1G ing ! l I I 1 Varicuies 

up 
SnNocKks 
oeth- 


writing [to il i¢ I v na RT tanas to 


(; lass 


Photosensitive 


irticle that raz 


Free with the Dor ent | xT . x 7] hetwee 


Viscosity, visibility 
and versatility 
} 


From the pr 


sion Scientuh 

this Tr 

Test Appar itus 
This bit of 


plumbing 


comes 


second cousil 
Precisi 
t, the Model 
S”’ Kinematic Vis 
Bath 

| sed prof 
both 
brand 


inotner 
produc 
cosity 
is Pyrex 
glass 

40. First 


are Pyrex 


jars (12’ 

forming the 
chambers of 
test ap 
Then you'll 
ol 


intri 


pal 
array tubes 
quite ate 
also Erlenmeyer fl various 

Behind Pre« 
need for visibility 


br ind 


these I lirements 


isk and as- 


PyREX with us 


all admirably vire, 
known 


an ed 


balanced gla itl on al ‘ i ity ol q as a 


for mical stability, he: nstruction 


and physical knocks ye s of expe nce in glass 


No. 7740 demons 
to mix w 


remarkable and «with = the 


affected by formula r some different 
Among the on tay ured ite 


forces at 


reluctance 


what you put in or a bit 


usually destructive 


not at all are most acids a it at your conven- 


vell as steam en nd, if you ir area, be sure 


I his Y 


reason 


Glass Center 


oldest 


No / the f 


who 


why avorite ve v1 ‘ and 
We 


you Il g you a pr v ol what 


bot! 


among those must tect delicate would be 


pi 


flavors. That’s why, for 


find this 


example may 


glass in coffee makers 


~——- Granieg meant researc ie Clat-—----------—7 


CORNING GLASS WORKS, 51-12 Crystal Street, Corning, N.Y 


the 
C); Bulletin B-83 


Please send me Photosensitive 


Glass 


Booklet, 


following material: Reprint Chemical Machining 


Properties of Selected Commercial Glassware iustrated 


Glass Bulletin B-84 


Glassware C) Your Tour of The C 


and You mmercia 


Monvufacture and Design of ( 
Glass ¢ | 


orning enter 


Nome 
Company 
Street 


City 





THERE’S A 


from stock or 











AND BALL ASSEMBLY low prices 


FOR EVERY 
TYPE APPLICATION 
@ ¢ FINISHED & HEAVY 
The unique Randall ball assembly is in HEXAGON NUTS 
its several different styles, a basic 
part of every Randall Pillow Block. It 


features the exclusive Randall “deep 
well” reservoir with controlled double HEXAGON NUTS 
lubricated graphited bushing. It is SPECIAL > TO YOUR 


readily adapted to a variety of dif- SPECIFICATIONS 


ferent housings and may be purchased 
separately. 
Ss, @ “HUGLOCK”—sELF-LOck- 
ail ies . ING ONE-PIECE ALL-METAL 


. THE FREE- 
“MARSDEN” > RUNNING 


LOCKNUT 








*12 POINTER 
Made in all popular sizes of standard 
nuts, as well as ‘‘Huglock’’ and 
“Marsden” locknuts. 


Even though your requirements may be in the multi- 


million bracket . . . because of our tremendous 
producing facilities, we can supply most any reason- 
able demand of delivery from stock in the popular 
sizes... And we have a comparable ability to produce 
special items on sudden demand . . . Our application 
engineers, are also at your disposal, without any 
obligation—a service that has meant much to industry 
in the solution of fastening problems ... We have a 
one hundred and forty-two page catalog that should 
be in the file of every design and purchasing depart- 
ment of large users of this product... we suggest that 
you request it on your letterhead. 


Ask your area distributor for more complete information and 


prices on Randall Pillow Blocks. The most complete line available UM. lact. tandanrd 
anywhere. NATIONAL pert % si 
aud Special*12 Pointer and 


BRONZE BAR STOCK GRAPHITED BEARINGS MACHINE Ke Nuts...” Ruolock 
BRONZE BUSHINGS THRUST WASHERS aad VWarsden” lacknuts, 


oe wee — PRODUCTS 44251 Utica Rd., UTICA, Michigan 
SHEET LUBRICATOR BRONZE CASTING C O p A N Y 


RANDALL GRAPHITE BEARINGS, INC. 


1015 South Greenlawn Avenue, Lima, Ohio 
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Sans, Souci continued 


ment of Mechanical Engincering 


exactly the type of man he needed 
ind the kind of job that was to be 
filled. He wanted “‘the smartest man 

have The highest standing 
scholastically.”” Professor Larkin was 
1 very shrewd judge of men and an 
understanding person. He said to thi 
man, “I will send in to you the three 
best men that I have according te 
specifications. After you have 
1 thes I 1 and | | 


} 


hnrervicw ce 


don’t 


And that i 
omy 

( the 
cho] 

in then 
Professor 


cri 


n re fraternits 

jalopy. When Mike came into 

r ( Larkin ffi he was in 
oduced to the personnel man, Lar 


1 then told them t o ahead with 


l 11th i ! 
meeting. The 
mething like thi 
day,” said Mike 
It certainly is,” said the personnel 
And it sur : hot job walk 
up this hill to this office 
Yo said it said Mike You 
I have a lopv outside and I! 
nk it would bi swell idea if 
nt down t the tavern 
this job proposition in th 
tmo phere of the bar room.” 
Thus, about ten minutes later, 
Mike and his companion, who by thi 
time was his guest, were comfortably 
ited in the beer parlor. By the time 
they parted, Mike had been offered 
fine job in the sales department 
\fter graduation Mike began his job 
king immediately under the head 
of the department 
About nine months later Mike 
boss was scheduled to give a speech at 
trade association meeting. As 
turned out, his boss got a bad 


in uuldn’t deliver his 


(Continued on page 341) 
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Custom Tailoring From a 


Standard Shape 


iage-bebees Mouldings 





For low cost, custom ap- 
plication ... check your 
requirements against 
Pyramid'’s hundreds of 
standard shapes and, in 
many instances, standard 
bender fixtures and press 
dies. Send for Pyramid's 
“Plan Book" today. 


--- AT NO TOOL COST 


Standard sections can be custom 
tailored to combine dollar 
savings with individual design. 
For this heater, a standard 
Pyramid shape combined 
with a standard radius bender 
prov ided custom tailored 


trim at no tool cost 


||. .AT LITTLE TOOL COST 
= | 


As shown by this door panel 
trim, a simple addition to 
standard tooling can often 
custom tailor a standard shape 
to a specific application. Here 
an inexpensive bending fixture 
transformed a standard section 


into individual panel trim 


Without obligation, ple ase send copy of 


Plan 


Name 


I irm 


Addre 


Book of Metal Mouldings 


Dith 


Py rami Mouldings | ze 


AR WN 





“FOR MAXIMUM KILL- 
. PROBABILITY” 


S” Starfighters’ Fire-control Radars Use 
Barry's NEW Integral* Mounting Systems 


In the most advanced airplane of its type ever devel- Here's the way this system works. 

oped — Lockheed’s F-104A Starfighter — Barry’s new ‘ ; 
I al* M vag ages vi he ose @ Helical springs designed 

ntegra ounting ystems are solving the toughest com- to function in their axial 
bination of shock, vibration, and sustained-acceleration direction only are grouped 
problems ever posed by jet aircraft. Literally a “missile with about the load attachment 
a man in it”, the F-104A demands that equipment mounts Pe lied so as to provide con- 

; : : : trolied resistance to move- 

ve superior performance >s§ space, and at lighte 
give superior performance, in less space, and at lighter jon: along the a and 5 axes. 
weight than ever before. For the ¢ axis, resistance is 
Here's how Barry's Integral* Mounting Systems are meeting provided by the slightly tapered side flanges of 
his d dia th ducti adel f th h the mounting frame working against the displace- 
this demand in the production models of the Starfig ter. ment of all the load-carrying springs. 

In a space only 12% x 5% x 1-13/32” on each side Damping adjustments (see dia- 
of a 150-pound load . . . a pair of units weighing less than gram), completely independent of 
three pounds each . . . provides adequate vibration isolation the stiffness - = ge 
at 4g sustained acceleration in all radial directions . . . passes erage, proves <Conge Hex) 

. i ; ) ae for obtaining desired natural fre- 
all shock-test requirements of this supersonic fighter — quency, transmissibility at reso- 
performs reliably through wide temperature and altitude nance, and degree of vibration and 
ranges . . . and provides positive, quick-release attachment shock isolation. 
to the airframe to satisfy Lockheed’s requirements for “plug- Write for THO-5 containing a full exposition 
in” electronics-system components. of this All-Angl Integral* Mounting System. 


*Integral means... KO 
(BARRY( MOUNT) | Rectprat spectncaty tor the. eovtren 
| Built specifically for the equipment. 
ee | @ ) N T Lad | @ | L Ss sans Be £ oe lanes | You can save time Space. and trouble 
INCORPORATED IN ALL PRINCIPAL CITIES | problems te us. Call your Barry sales 
730 PLEASANT STREET, WATERTOWN 72, MASSACHUSETTS 








representative 
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Hans HANSON 
Die Room Supervisor 
40 years 


eS 
THOMAS J. WALKER 
Controller & Secretary 
21 years 
GuSTAV NYSELIUS 
President 
43 years 


Vice President 


— but when 21 years 
we've made / VINCENT SARACCO 


Eng Asst. to V. P. 


15 years 


mistakes at Mt. Vernon, 
at’s the customer 
who benefits 








GEORGE NEWBERG 
Tool Room Supervisor 

If there lives a man who has never made a 32 years 
mistake—it’s because he has never had the courage 
to try anything new. 

The 6 men pictured here are the men to 
whom you entrust your work when you hire Mt. Vernon 
to do it. The total of their experience in 
die casting adds up to 172 years. 

Each of them is exceedingly human—and 
each of them would be the first to admit that he 
has made some mistakes. But in doing so, 
he has learned better ways of giving you ever finer 
die casting, at ever lower cost to you. 

It is these men’s perpetual discontent with 
doing things the accepted way, the “good-enough” way, 
that has gained for Mt. Vernon the enviable 
name that we have today. It is because they have 
made some mistakes—and because you have 
profited by them—that the firm which in 1905 


started in a modest 2 story building (inset ) MT. VERNON 


has grown into this complete and completely modern 


die casting plant occupying 200,000 square feet eee OS Ren, eC een ae 


, a a. er ae CONNECTICUT 
ey 
i 
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Where Special 


Requirements Dictate 


Motor Construction 


Embiem of 


BUSINESS CHARACTER ff 


N Rice Leaders § 


of the Horld 


i Alssociation } 


mein 


Represe gh Sandy 
i NAME PRODUCT MOiCY i 





This peculiarly shaped motor 
opens and closes pipe line 
valves without fail in all types 
of weather. It is a special weath- 
er-proof torque motor designed 
by Peerless Electric in coopera- 
tion with a valve manufacturer 
and is equipped with an elec- 
trically operated brake. The 
motor shown here measures ap- 
proximately 10” in diameter and 
31” in length but Peerless can 
produce it in many other sizes. 

The outstanding product per- 
formance attained with this 
motor is a result of teamwork 
engineering —- Peerless — OEM 
cooperation. Submit your next 
motor problem to Peerless. We'll 
work with you to design or 
select the one motor that oper- 
ates your product best. 


ELECTRIC MOTOR DIVISION 


tut Peerless. Electric company 


FANS + BLOWERS + MOTORS + ELECTRONIC EQUIPMENT 
1509 W. MARKET ST. + WARREN, OHIO 


340 


Imperial 


Lhe U culid frre 


TRACING CLOTH 


In drafting rooms throughout the world 
Imperial quality is the standard by which 
fine tracing cloths are judged. This has 

been true for decades, and Imperial 
remains the finest tracing cloth be 
cause its makers have contin- 
ued to improve its 
quality and 
value 


4 








[A TECHNICAL NEWSLETTER ON 


LUBRICATION WITH MOLYKOTE . . . 


iF YOU 
HAVEN'T 
RECEIVED 
YOUR 
COPY 
SEND 
FOR 

IT 

RIGHT 
AWAY! 


issue features a technical article on the 

f MOLYKOTE Lubricant n industry = 

How -t« tories on tough lubrication applica- 

tions @ Filled with engineering data which 

applies to all industrie = Being published 
regularly 


THE ALPHA MOLYKOTE CORP. 


Main Factories: 65 Harvard Avenue, Stamford, Conn. 
71 Arnulfstrasse, Munich 19, Germany 
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I DON'T CARE 
WHAT YOU SAY, CHIEF, 
IT'S STILL GOTA 


20,600 POUND 
THRUST LOAD! 





ae 

ha 

iy 
Industrial Retaining Ring Series #3100 
also can be used as inexpensive shoulders 
for positioning components on grooved 
shafts. They conform to NAS 51... come 
in 48 sizes, 4 metals, 12 finishes . . . save 
costly machining and assembling required 
by other fasteners. Read all about them 
in our illustrated catclog. Drum, write, 
phone or wire right away for your free 


copy and samples 





INDUSTRIAL 
RETAINING RING CO. 
originators of modern retaining ring dispensing 


Dept. PE-12 57 Cordier Street, 
IRVINGTON 11, NEW JERSEY 





HOMMEL 
CERAMIC 


AND 


CERMET 


PROTECTIVE COATING 


PROTECTIVE COATING 
FOR METALS 
SUBJECT TO HIGH 
TEMPERATURE 

® RESEARCH 


® DEVELOPMENT 
® PRODUCTION 


THE 
0. HOMMEL CO. 


PITTSBURGH 30, PA. 


THE WORLD'S MOST COMPLETE CERAMIC SUPPLIER 
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Sans, 


Souci 


L didi 
} 


amt When Timing is 


the Problem 


LUX .. « Specialists in the in 


dustrial timing field and producers 
of over 20 million clocks and timers 

now offers the full facilities of 
their renowned laboratories to help 


solve your timing problems 


For des gn engineering assistar 
cooperation on custom-develop 
ing and adapting of electric or me 
chanical timing dev:ces to meet your 


specialized needs ontact LUA 


TYPICAL PRODUCTS DEVELOPED 
BY THE FAMOUS TIMING 
LABORATORIES OF LUX 


i APPLICATIONS 


PARKING METER 


WASHERS & 
DRYERS 


BATTERY 
CHARGERS 


MILK COOLERS 
COFFEE MAKERS 
DISH WASHER 
GAS RANGES 
SUN LAMPS 


ROTISSERIE 
COOKERS 


ELECTRIC 
MEATERS 


RECORDING 
INSTRUMENTS 


AIR 
CONDITIONERS 


REFRIGERATION 
SYSTEMS 


ELECTRIC RANGES 
CLOTHES ORYERS 


FULLY AUTOMATK 
RANGE TIMER CONTROLS 


TIMERS FOR ELECTRIC 
DRYERS 
.& 


RECORDER CLOCK 
pe 


The LUX CLOCK MANUFACTURING CO., inc 
WATERBURY 20, CONNECTICUT 











DON’T COMPROMISE ON DESIGN FREEDOM! 


Now. your equipment can be lighter, stronger, tougher— 
made with economical new Lukens "T-]” steel! 


@ The unique qualities of this amazing new 
material offer you greater design freedom 
than ever before in a high-strength steel! It 
has unusual resistance to impact, abrasion 
and atmospheric corrosion. It’s tough and 
stays tough at low temperatures. And it 
combines these qualities with triple the 
yield strength of ordinary carbon steel! 
These advantages are changing the design 
of equipment and machinery in a growing 
number of industries. 

Users like new Lukens ‘'T-1" stee] because 
its strength and toughness mean lighter 
more efficient equipment. Because such 
equipment lasts longer, delivers better over- 


all performance. Because it means lower 
maintenance and replacement costs. 


No wonder this remarkable steel is find- 
ing its way into so many new plans. And 
Lukens “’T-]" steel can be had in the widest 
range of plate sizes available anywhere! 


Whether you want specific product infor- 
mation or the best ways to make the most 
of it, write for 24-page illustrated booklet 
LUKENS “T-I" STEEL, to Manager, Market 
ing Service, 849 Lukens Building, Lukens 
Steel Company, Coatesville, Pennsylvania 

Whatever your plans—now’s the time to 
change to... 


LUKENS T-l" STEEL 


THE NEWEST IN A COMPLETE LINE OF ALLOY STEELS 
LUKENS STEEL COMPANY, COATESVILLE, PENNSYLVANIA 
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+ x {2 , A F ie : 5 wn = 
; Pe ame 3 3 sei as a Machine 
Screw 
R 
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U. S. Patent No. 2437638 




















Look into LOK-THRED, and the important 
advantages it can offer your products. For 
example, LOK-THRED can end the difficulties 
you may be having with involuntary loosening 
of fasteners . . . leakage of lubricants or other 
fluids via ordinary threads... or even a com- 
bination of both. 
LOK-THRED seas as it locks . . . re-forms the 
receiving thread into an intimate metal-to- 
metal contact with itself to eliminate every 
void between the mating threads. 
LOK-THRED can’t shake loose, either. . . 
actually becomes tighter in service when it is 
subjected to severe vibration and jarring. Yet 
it is fully re-usable . . . requires no selective fits 
... can be used with ordinary tools. 
National offers LOK-THRED and its unique 
advantages in all sizes of studs, bolts or 
screws. Why not take a detailed look at all 
the features of LOK-THRED . . . write today 
for National’s booklet containing complete 
engineering and application data. 





























THE NATIONAL SCREW & MFG. COMPANY 


Cleveland 4, Ohio 
Pacific Coast: National Screw & Mfg. Co. of Cal. 
3423 South Garfield Ave., Los Angeles 22, Cal. 5 Free data book 





\ 
Vational 


Hodeli Chains Chester Hoists 
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LIQUID LEVEL CONTROL 


with the 


B/W RELAY 


Type LH Relay 


for 
Pump Down Control 


POSITIVE AND DEPENDABLE 


The B/W system of liquid level contro! consists of a transformer 
type induction relay and a holder for one or two electrodes, de 
pending on the desired operation and the type of relay used 
The relay incorporates a primary or line voltage coil connected 
to a permanent source of alternating current, and a secondory 
or electrode circuit coil connected to the electrodes immersed in 
the liquid being controlled. Energizing the primary coil couses 
an induced voltage in the secondary coil; thus the secondary 
coil is never connected to the power line 


LIQUID IS ELECTRICAL CONDUCTOR 


The liquid itself is the electrical conductor that completes the se 
ondary circuit. When this secondary circuit is completed, by the 
liquid contacting both electrodes, the magnetic attraction set up 
in the legs of the relay core causes the armature to close, and 
open or close the load contacts. A built-in holding circuit ma 
tains this contact until a predetermined fall in liquid level breaks 
the circuit. By adjusting the electrode settings, the range of oper 
tion can be controlled 


FOR PUMP UP and PUMP DOWN 
APPLICATIONS, SIGNALS and ALARMS 


B/W relays are designed for either pump up or pump dow 
operation. In addition, by using a single electrode they are we 
suited for signal and alarm applications 


NO MOVING PARTS 


The complete absence of moving parts in the liquid insures long 
and trouble-free performance. Because of the very low current 
in the secondary circuit these relays are ideal for many switching 
jobs outside of the liquid level field 

Consult our engineering department on 

opplications 


CATALOG 
on request 


@ \t covers the complete line of 
B/W Induction Relays, Enclo 
sures, Contactors and Starters, 
Multiple Pump Controls, Electrode 
Holders, Starter and Relay Com- 
binations, Special Controls and 
Panels 


B/W CONTROLLER CORPORATION 
2218 E. Maple Road, Birmingham, Mich. 


FIRST (WM THE FLOATLESS CONTROL FIELD 





A 


=H I(N 


SCREWS 


casengentiian 


. Ask a man 
who has used them 


PIPE PLUGS These vital items are produced ¢ 


nomically and accurately at ELCO by the cold 





heading roll-threading method. The leak-proof 


Dry-Seal” design is an ELCO specialty. Modifie 
designs are engineered and produced to orde 
Second operation work is available, such as ven 
holes, safety wire holes, etc. ELCO Pipe Plugs 
are stocked in steel, stainless stee aluminun 


bronze, and brass. Write for our stock list 


woOoD SCREWS PIPE PLUGS 
MACHINE SCREWS STOVE BOLTS 
MACHINE SCREW NUTS CAP SCREWS 
TAPPING SCREWS LAG SCREWS 
THREAD-.CUTTING SCREWS DRIVE SCREWS 
PHILLIPS AND SEMS SCREWS SPECIAL SCREWS 
COLD HEADED PRODUCTS 


WE ALSO SPECIALIZE IN MAKING ANY OF OUR PRODUCTS 
OF THE FOLLOWING MATERIALS 


Stainless Steel Copper Monel 
Bronze Silicon Bronze Aluminum 


Bross Ambrac Special Analysis 


ELCO ‘xo SCREW CORPORATION 


1958 BROADWAY + ROCKFORD, ILLINOIS 
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ABSTRACTS WHY DO THIS... 





Stress-Hardness Relation 


An attempt to correlate the state of 


Stress 


fo 5 7 
Ps! /- 


Your requirements 
| method ca fect done the modern way 


Abstracted from The Stress-Hardness 
Relation” by A. Dervishyan, University 
7 California at Los Angeles, ASTM 
Bulletin, Yaly 1956 


Testing Dynamically 
Loaded Bearings—I 





Until recent times, bearing designs 


Here are a few specialties that WEST VIRGINIA WORKS roll. 


SPECIAL SECTIONS ARE VERSATILE 


Manufacturers are finding it vastly profitable to use special sections 
for hundreds of different production purposes. Many jobs, now being 
produced by hand, can be rolled to your exact specifications. This cuts 
out costly machining and hand labor. Some have cut production costs 
in half by using specially rolled sections. Inquire about this money- 


saving, time-saving production method 


Write or Call for FREE ENGINEERING CONSULTANT Service! 
West Virginia Works 
CONNORS STEEL DIVISION 


H. K. PORTER COMPANY HKD 


P. O. Box 316 HUNTINGTON, WEST VIRGINIA 
page 349) 
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From ONE Die: TWO Parts... THREE Savings! 


PARKER These two mating parts, including the threads, are 
SALES ENGINEERS simultaneously in the same die. The result—three savings: 
eutetinin es i—One die instead of two saves die cost 


Ollie J. Berger Company © 2059 East 72 Street 2—Casting two parts at one time in the same die saves 


CINCINNATI, Ohio production time 
Williom H. Broxtermon @ 2174 Buck Street 


eeunoet 38. Aids 3—Precision casting of the perfectly mated threads with 
Hodgson-Geisler Co. @ 18917 James Couzens no parting line saves machining cost 


GIRARD, Penna. Together, these three savings result in a substantially lower 
Daniel F. Marsh @ 35 Chestnut Street , 


cost per piece. Just another example of the way Parker-en- 
KIRKWOOD 22, Mo. “es a 2 ; 
Edword F. Higgins, Jr. © 102 West Adoms Street gineered die castings save you money. 
WILTON, Conn. Parker has been a leader in die casting for over 50 years— 
Gicerd L. Palmer © Selden Hill Rood an old hand with new ideas. This skill and experience can solve 
SYRACUSE, N. Y. woblems — and save oney—o jour - S S 
J. C. Polmer @ 712 Stote Tower Bidg. I ql _ aon m ay nm you pg 7 saa oy 
» > ¢ ‘e “4 > y aor y > > ws 7 ay 
BELLEFONTE, ; ca ne nearest Farker sales engineer or write the lactory direct. 
Worren G. Olson @ 420 East Linn Street 


Parker White Metal Company « 2153 McKinley Ave., Erie, Pennsylvania 


high pressure 


ALUMINUM and ZINC 
PA 4 14 E R die castings 
POWDERED METAL PARTS 
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Something New in Piggyback 


Shown here is a semi-automatic hold-down devic« bon steels, it provides greater str th tl arb 
tor securing highway trailers to flat cars in piggybac K ot the same section. Or it can be us in lighter sectior 
service Developed by American Car and Foundry Divi O reduce deadweight It has superior re sistance to corr 


sion of ACF Industries in cooperation with the Pennsy] sion and abrasion, and good impact properties. It 

vania Railroad and Rail-Trailer Company, this retractab! be worked and welded as readily as other steels 

trailer hitch moves up to brace the trailer in place, fold Catalog 3 contains detailed technical informatior 

down flat to give clearance during loading about Mayari R, along with many int y photographs 
ACF uses high-strength Mayari R plates to build this and case histories covering a wid ty of application 

hitch, which is substantially stronger under impact than A copy will be sent you pron 

earlier types of braces. One man with a power tool can 

now secure a trailer in 2\4 minutes, instead of the usual BETHLEHEM STEEL COMPANY, BETHLEHEM 

. Bethlel 


three-man crew requiring 5 minutes 


Because Mayari R has a higher yield 











BOECEBOBO 


Spring Loaded 


Scag ed USE THIS ALL- METAL, 
Reon: wor Se) «=6CONSTANT-TORQUE 
tie Kole i imeze) 
CRITICAL 
APPLICATIONS 


Where positive locking is abso- 
Heavy Duty lutely essential, the M-F Uni- 


A } R 7 L Oo W Spring Loaded > — Torque lock nut becomes more 
= — a go than a means of applying uni- 

’ Vi nuts o form bolt tension— more than a 

Heavy Duty . Over Center . > sree smooth-running production line 
— uts. ° 3° The M-F Uni-Torque delivers 

C L U T C f4 } ( ) | for catalog | safety ... fidelity of design down 

Oil or Dry ee to the last thread. Performance 


ultiple Dis. La : 
with MORLIFE® Clutch Plate ““"""° as engineered 


*Ask us why. No need to take a chance — 


° gait” M-F Uni-Torque Lock Nuts cost 
This new AIR-FLOW type clutch NO MORE (cost LESS te use! )* 


was designed to provide unusual Qi MAC LEAN-FOGG tock nut Company 


air cooling qualities. Increased Seavy Ooty wh heats sag Chicago 40, Illinois 
torque capacity is obtained with Ove Sener 
the Morlife clutch plate. Levers are 
counterbalanced to eliminate self- 
engaging tendencies, when the 
clutch is idling. An unique spring- 
loaded feature greatly reduces 
frequency of adjustment. For in- 
formation how this new Rockford AN Have You a 
AIR-FLOW clutch, with Morlife : ‘ GASKET PROBLEM? 
plate, will improve the operation ; 
and increase the Our know-how, acquired through half a 


century of specializing in the non-metallic 
on-the-job hours gasket field, may be helpful to you 
of your heavy- 


duty machines, 


' Speed 
write Reducers 


ROCKFORD gaz 
Clutch Division J 
BORG-WARNER 


209 Catherine St., Rockford, Ill 
Export Sales Borg-Warner International 


36 Se. Wabash, Chicago 3, !linois PRODUCTION 
auaats IT AVAILABLE 


98006066 


€ 
 \\ 


SERA (23 WIS 


We offer service on many treated fibre 
asbestos, synthetic rubber, beater mix 
and other materials 


tr Ae Oe PEROEES ANNO arO® 


Perhaps we can solve your gasket problem 
as we have for so many others 


Write for our “GASKET HANDBOOK” —a 
technical analysis of non-metallic gasket 
materials. Our sales engineer in your ter- 
ritory is always available for consultation. 


PRODUCTION 


VELLUMOID COMPANY 


56 ROCKDALE ST. - WORCESTER, MASS. 


primase 
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Abstracts continuec 
oading 
\ paral 
hydrodynam 
Effort 
rate 


Abstracted fron estin Dynamically 
Loaded Beatings—I by M. D. Hersey 
and R. B. Snapp, presented at ASMI 
ASLE Lubrication Conference, Oct. 8-10 
1956 ASME, 29 W. 39th St., New York 
is, N. ¥ 


Compressive and Torsional 
Buckling of Thin-Wall 
Cylinders in Yield Region 


Based on assumptions which have 
led to the st agr 
theory and test dat 
ling of flat plate 
equilibrium differ 
the plastic buckling 
been deriv ( Che 
been used to ol 
the com 
ling of long 
region 
Test data are pr 
dicate satisfactory agreer 
theoretical plasticity-redu 
in most cases. Where a differ 
in results exists, test data are in sub 
stantially better agreement with the 
octahedral-shear law 


axial stress-strain data to shear stress 


t transform 


strain data 


Abstracted from “Compressive and Tor- 
sional Buckling of Thin Wall Cylinders 
in Yield Region,” by George Gerard, 
New York University, National Advisory 
Committee for Aeronautics Technical 
Note 3726, Aug 1956 
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WELDON 


FLUID METERING PUMPS 


7 


Positive Displacement Rotor Type. For Industrial Applications, 


Aircraft Anti-lcing and Aircroft Fuel. 


IT’S SO SIMPLE! 


tet 


Compact + Light Weight 
Send for Weldon Manual and Catalog with detailed 
specifications and installation drawings, covering the 
full range of Weldon pumps in various capacities. 
Specify your requirements. 


3000 WOODHILL 





ROAD -++ CLEVELAND 4, OHIO 








Made by Hadley Products Co., 
Inc., Marietta, O., the Electronaire 
filter is used in heating and air 
conditioning units. Features 
unique, permanently electrostatic 
thermo-plastic monofilaments. 
Grilles are Penmetal expanded 
alurainum. 


They market a permanent filter 
with the help of expanded aluminum 








Sales appeal of an Electronaire 
filter is permanence . . . and wash- 
ability. Never needs replacing; 
cleans easily in water. 

The retaining grilles won't 
rust ... can’t ever loosen . . . yet 
allow free passage of air and 
water. That's because they are 
shaped from remarkably versatile 
Penmetal expanded aluminum. 

When aluminum is slit and 
stretched to form expanded metal, 
it retains its inherent advantages 
—gains the added features of even 
lighter weight, high percentage 
of open area and greater strength. 
This combination of properties 
offers a tremendous potential for 
product design and improvement. 
Particularly where grilles or 
guards are required. 


So, take advantage of Penmetal 
expanded aluminum in your 
designs and in your selling. But 
first, you ought to have a reference 
copy of bulletin 507 E-M. Write 
today. 


PENN METAL COMPANY, INC. 
General Sales Office: 

40 Central Street, Boston 9, Mass. 
Plant: Parkersburg, W. Va. 
District Sales Offices: Boston, New York, 
Philadelphia, Pittsburgh, Chicago, 
Detroit, St. Louis, Dallas, Little Rock, 
Seattle, San Francisco, Los Angeles, 
Parkersburg 





Air Conditioning Unit Grille , MANN Fan Enclosure (Atlas Tool 
(Berns Manufacturing Co., y . inn & Manufacturing Com- 
Chicago, Ill.) ; vt ; pany, St. Louis, Mo.) 


Railroad Car Air Filter (Farr 
Company, Los Angeles, Calif.) 
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Remember the tale of the three stone-cutters? r 





One day, an old scholar stopped to watch three stone-cutters en) 
at their work. { 


All three were cutting stone into blocks for a new cathedral. 
The old man went up to each of them in turn and asked the same 







question. 






He asked, ‘““What are you doing?” 





The first one replied, “I’m cutting stone, of course. That's plain 





to see.” 
The second stone-cutter answered, “What am I doing? I'm earn- 





ing five florins a day.” 
But the third man, though he, like the other two, was cutting 

stone, made this reply: 

“I’m building a cathedral,” he said. 









Like this stone cutter, the engineers and scientists at Remington 
Univac® have their eyes on the final objective of their work 

Kemington Rand believes that a man can look beyond his appointed 
task without overlooking it. The result is an atmosphere where men are 






stimulated to seek new ideas and where they feel free to express them 






This means that a continual flow of imaginative, creative thinking goes 


into Univac — one of the big reasons for Univac’s leadership in the field 






of computing systems. It also means that the men who make Univac win 





early recognition of ability and the rewards that go with it 






If you prefer “building cathedrals” to “just cutting stone”, investigate 





these openings 






IMMEDIATE OPENINGS FOR: 







MECHANICAL ENGINEERS: Graduates BS and MS levels 
automation instruments computer input and output mechanisms memory 
devices. Includes paper and magnetic tape handling equipment, punched card 
equipment, printers, magnetic storage drums, and machine design in mechanica 


For development of 












and electro-mechanical fields 










DESIGNERS: With or without formal degrees if qualified. Here are the foremost 
opportunities to achieve full stature in small mechanisms work. Includes diversif 






cations of both mechanical and electro-mechanical equipment 





DIVISION OF SPERRY RAND CORPORATION 
Dept. ND-34 ) 
WILSON AVENUE + SOUTH NORWALK, CONNECTICUT 










“INSTALLATION 


@ GREATER STRENGTH 


@ UNIFORM TENSION 


@ MAXIMUM SHEAR 
STRENGTH 


@ PRECISION FIT 


@ LOWER INSTALLED 
COST 


Huck permanent fasteners are 
available in many types, shapes 
and sizes, from 3/32” to 1/2” 
diameter, to meet the require- 
ments of all types of manufac- 
turers from railroad cars, trail- 
ers, buses, ships, blowers, appli- 
ances, to farm equipment and 
prefab buildings. These and 
many other users specify Huck 
fasteners for reasons of econ- 
omy, speed of application, 
strength and dependability. You 
too, may find the answer to 
faster, better, cost-cutting 
assembly by investigating 
Huck’s advantages. Write for 
literature, or ask for a Huck 
Sales Engineer who will be 
glad to explain the advantages 
of Huck Fasteners in your prod- 
uct. No obligation. 


2480 Bellevue Avenue + 


c- 
Commercial 
Huckbolt 


Wh 


DR— 
Daisy 
Blind Rivet 


0s— 
Oversize 
Structural 
Blind Rivet 


PT— 

Pull-Thru 

Blind Rivet 
Te, 


A 


MANUFACTURING COMPANY 


Detroit 7, Michigan 


LINEAR, 


“PERFECTLY ENGINEERED PACKINGS" 


MTT IN 4 


Inc., STATE ROAD & LEVICK ST., PHILADELPHIA 35, PA 
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KATO™ 
GENERATORS | 

. adaptable to all 
LULL aL ee CO 


housing adapters 
available 





* Al GENERATORS 


* D.C GENEF W 
. moror GENERATOR SETS 


* ROTARY CONVERTERS 


« 0.C. MOTORS 
e Af MOTORS 
* Af MOTORS 
« Df MOTORS 


e Df MOTORS 


« FREQUENCY t 
ATOR SETS Ww 
variable f T 
up to 12 


Paws of Fine E ical Ma 


KATO <4 Onginee ting ya wrparitg 


Write: 1485 First Ave 








Mankato, Minnesote 


ALL POSITION 


Check Valves 


WITH THE 
FAMOUS 


FLEXIBLE 
METAL 
, POPPET 


For rugged service... cold 
or hot water or steam. Sen- 
sitive. 200 lbs. pressure. Also 
available with Noiseless 
Rubber Poppet. Seven sizes. 


Write today for Bulletin 201. 


Order from your jobber. 


STRATAFLO PRODUCTS, INC. 


FORT WAYNE, INDIANA 


Product De em Der, 





NEW 
BOOKS 





] sé 


American Standard 20 Deg 


Involute Fine-Pitch System 


Elevated-Temperature Proper- 


ties of Coppers and Copper- 


Base Alloys 


to 
Phila 


Dat i 
\STM-ASME J 

if Ef t I | nN 

Properties of Met 


(Continued « 


m page 


457 


) 


ib #1) ] F 


Plastic Tooling 
Materials ... 


Cut Coste 
Save Time 


in these applications 


* CORE BOXES - 





* DIE FORMED PART - 


wre 
Pa ——, 
© > 


HYSOL 
7 e323 s 


enn ~ ad 


¢ Write for details « 


HOUGHTON 
LABORATORIES 
Inc. 
150 HOUGHTON AVE 


LEAN. NEW YORK 
HYSOL (CANADA) LTD 
“ Laird Drive 


Leaside. Toron? Ontar 


°°? 
353 





How to Control 
Corrosion on 
Bare Aluminum 


Corrosion is a real threat to aluminum, especially to 

the higher strength alloys. It can be controlled by 

using a chemical surface treatment, with results as UNTREATED —Unretouched photo of section of alumi- 
% ; — ame . ‘ num heat exchanger after 1150 hours in salt spray 

dramatically effective as those shown in the illustra- Note corrosion. 

tions at the right. 








The corrosion protection is effected by Bonderite 
710 or 720, applied by spray, immersion, or brush- 
on methods. A thin, iridescent coating, light to 
golden brown depending on the alloy treated, covers 
all surfaces of the aluminum and protects it against 
corrosion. 


The coating produced by Bonderite is integral 
with the metal itself. It is flexible and can withstand 
moderate draws without difficulty. Arc and spot 
welding fabrication methods need not be changed, 
because the coating conducts electricity. It has good 
resistance to bimetallic and galvanic corrosion. 
Sheets, castings, forgings, extruded and rolled struc- 
tural forms may be treated. 


TTL 


i} 


Bonderite 710 and 720 solutions are sludgeless, 
easily controlled, uniform in results. 


These treatments may be used to increase the 
durability of paint finishes with equally outstanding 
effectiveness. 


The Parker man in your territory has valuable 
experience to share with you in treating aluminum 
and its alloys. A letter or phone call will bring him BONDERITE-TREATED—Unretouched photo of section 


identical aluminum heat exchanger after 1150 hours in 
to you. salt spray. Note absence of corrosion. 


TET LAL LAA. RARER RARR AEE 


SINCE 1914—LEADER IN THE FIELD 


PARRKE RUST PROOF COMPANY 


2179 E. MILWAUKEE, DETROIT 11, MICHIGAN 


BONDERITE and BONDERLUBE PARCO COMPOUND 
aids in cold forming 
of metals 


BONDERITE 
corrosion resistant 


PARCO LUBRITE TROPICAL 
paint base 


rust resistant wear resistant for friction heavy duty maintenance 
surfaces paints since 1883 
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Belden 


An ever-increasing 
number of insulations 
for an ever-increasing 
number of electrical | 
and electronic products 
puts growing emphasis 
on specialized wires 
engineered for the job. 
Your engineered prod- 
uct merits Belden wire 
engineering service. 

















POWER SUPPLY CORDS by Belden 


WIREMAKER FOR INDUSTRY 
4-C SINCE 1902 he PATENTED 
CHICAGO 





Magnet Wire ¢ Lead and Fixture Wire * Power Supply Cords, Cord Sets and Portable Cord « Aircraft Wires 
Welding Cable * Electrical Household Cords ¢ Electronic Wires * Automotive Wire and Cable 


Eo - + tt _ 
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FLUID CONTROL SPECIALISTS 
can solve your problem with all types and sizes 
e Standard Types @ Special Designs 


for high vacuum conditions, high pressure 
conditions, and corrosive fluids 





1 
eedle valves 





v [ TEST & LABORATORY EQUIPMENT | 


with chrome or nickel finish; quick-opening valves 
for stopcock service; ball-type check v alves in brass 
and stainless steel; high vacuum valves in toggie 


style, packless and needle ty pes. 








gle valves in several types of stainless steel; needle 


y! CORROSIVE FLUIDS | Ncedie valves and tog 


valves made from other alloys; aluminum, Monel 
packless valves of diaphragm and 
bellows types in several alloys. 


carbon steel 





4,7 LINSTRUMENT AIR LINES | Ncodie valves for di 


¥ rect panel toggle on-off 
service with plastic handles for quick 
identification; valves for use with tube fittings. 


yY | SPECIAL DESIGNS | In many cases, our engineers 


can adapt standard valves to equipment manufac- 
turers’ special requirements. 





mounting; valves for 


colored 








Write for the Hoke Catalog 


This completely illustrated 8 page catalog contains 
specifications on needle valves of all sizes as well as 
toggle valves, packless valves, special purpose valves, 
fittings and accessories. Tell us about your problem and 
we will gladly send you a copy of the catalog with our 
specific recommendations, 


UD ine 


Fluid Control Specialists 
197 S. DEAN STREET, ENGLEWOOD, N, J. 


est. 








See Sinko for 


wail o 10 


~s 2 ee 8 Sf @ Ff Ff FT RG GG GGG 


NYLON MOLDINGS 








SINKO MANUFACTURING & TOOL CO. 
7310 W. WILSON AVE + CHICAGO 31, ILL 








We design rolls to solve 
continuous Processing 


problems 


Our Shaf-Tite® Rolls in- 
corporate many patented fea- 
tures guaranteeing maximum 
strength of roll assembly. Our 
present design file includes 
over 30,000 drawings of more 
than 50 types of rolls. 


We are the only manufac- 
turer who makes every type of 
roll... rubber, wood, metal, 
plastic . . . carriers, squeeze, 
cooling, heating, wormed sur- 
face, stationary shaft, fluted, 
tapered, immersion, applica- 
tor. You name it...we make it! 


3 inch diameter and 3 feet long usual] minimum 


Send for: 
2. 48-page Catalog of 

Industrial Rolls 
2. 64-page Rubber Rolls Handbook 
3. Series of Technical Roll Reports 


Rubber 
covered 
squeeze 
rolls 


Wood rolls 
for wet 

or dry 
service 


Stainless 
steel 
rolls 


Teflon 
and other 
plastic 
rolls 


Tube rolls, 
any metal 


Chromium 
plated 
steam and 
cooling 
rolls 


RODNEY HUNT MACHINE CO. 


industrial Roll Division 


10 MAPLE ST., ORANGE, MASS., U.S.A. 
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New books continued 
, ' 

primarily a graphica 

elevated temperatur 

ind copper-base all 
l 

coppers are limi 

materials, whil 

iT v to ct 

pply | CadSt 

Graphical 


‘ 


elasticity, 


iongation st 


0.000001, 0.00001. 


cent per hour and 
n 100, 1000 


aclded inthe append a TO BEARING PROBLEMS 


plotting o1 Bunting capability and leadership in the 
justify 


field of Cast Bronze Bearings and parts are 


io lien itedl sal sce Coengeetae 7", 2 well established and widely recognized. Today 
nany of the coppe er-base Bunting offers an equally comprehensive and 
illoys. The d responsible service in the field of Sintered 
com posit Powdered Metal Bearings and parts. 
sing in 


Bunting’s special knowledge and facilities 
make Sintered Powdered Metal products 
Space Requirements of 
the Seated Operator available in many applications not 


. heretofore considered feasible. We can help 
Witrrep Tayitor Dreaipstres 


sity of Michigan. 84 x 104. 254 py you find the simplest answer to your 
PB121053. Available from Office of individual problem, be it Cast Bronze 
I ex hnical Service I S Dept ; 


“ ' or Sintered Metal 

Commerce, Washingt 5, dD. ¢ 
<2 SH 

| ollowing l 

rinted on page 

The structure o A wide range of stock sizes of 
Bunting Cast Bronze and Sintered 
were studi 1 Ca } : , : 

ee oS a Powdered Bronze self-lubricating , 


supplemen 

ts, in ord larify geon piain and flange bearings, thrust 
bearings and bars are available 
from Bunting distributors every- 


where in America. 


Write for catalogs. 


} ; 
ir Force flying e 
selected small 
‘ ’ r w 


wale or ene BUSHINGS, BEARINGS, BARS AND SPECIAL PARTS 
nena eerentscige Mae: OF CAST BRONZE AND POWDERED METAL 


the seated 


(Continued on page 361) The Bunting Brass and Bronze Company * Toledo 1, Ohio * Branches in Principal Cities 
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When selecting a timer— 


Specifying one of the many standard 
units offered saves you and your 
customers time, money 


Several distinct advantages accrue 
when you design for a standard timer — 
as against making a special timer for 
your specific job: 

Cost is lower because no engineering 
or tooling charges are encountered. Serv- 
ice is quicker and easier. Replacement is 
simplified. Complete descriptive informa- 
tion and operating instructions are in 
print. 


STOCK TIMERS FOR QUICK DELIVERY. 
But probably the most important single 
reason for sticking to standards is ready 
availability. Quantities of the exact type, 
range and rating can usually be obtained 
immediately from manufacturer's stock 
for prototype or test purposes. Produc- 
tion quantities can be supplied with mini- 
mum lead time because design has been 
completed, parts inventories established 
and assembly techniques perfected. 


EXTREME VARIETY AVAILABLE. Lead- 
ing timer manufacturers offer extremely 
wide lines of standard interval timers, 
time delay relays, cycling timers and 
time totalizers. In addition, a wide selec- 
tion is offered within these groups. You 
can, for instance, pick a standard inter- 
val, cycling or delay timer to optimize 
almost any characteristic needed for your 
design; cost, mounting, accuracy, actuat- 
ing means, and degree of adjustability. 
Each of these sub-categories in turn pro- 
vides various time ranges, control ar- 
rangements and voltage-frequency com- 
binations. 


MINOR CHANGES EASY. In the event 
you can not find a stock or catalogued 
timer to meet your exact needs, discuss 
your problem with a full-line timer manu- 
facturer. He will frequently be able to 
modify a similar unit to your specifica- 
tions with only minor changes, thus sav- 
ing you the costs of engineering and 
lengthy testing. 


Only rarely will you have to specify a 
completely new design. And then your 
best approach is to talk it over with th 
specialists in the field of time control. 


WRITE TIMER SPECS EARLY, Timer re- 
quirements should be determined early 
in the design process, so that an availabl 
standard timer, with the right character 
istics and proved performance, can b 
accommodated. 


LET US HELP YOU. Cramer engineers 
are always ready to discuss your time 
control problems. They can tell you 
about interval timers, time delay relays 
cycling timers and time totalizers in 85 


design for availability 


CRAMER PERMANENT-MAGNET MOTOR 
Available separate 
Features fast start, truly synchronous opera 
tion, no coasting. STOCKED in many speeds 
right or left rotation. Various output shafts 


Bulletin PB-LLOA 


ot Cramer a-c timers 


lorque: 30 in-oz at 1 rpn 
stock variations in the wide Cramer line. 
And they can handle your special needs, 
too. Write us or see your local Cramer 
representative. The Cramer Controls 


( orporation, Box 7. Centerbrook. Cont 


A FEW STOCK TIMERS FROM THE BROAD CRAMER LINE 


1, TYPE 631E TIME TOTALIZER. Registers elapsed 
time on 5-digit drum-type counter. STOCKED in 
total ranges of 9999.9 and 99999 hours at 1I5V, 
60 cps. Also 9999.9 hours at 220V, 60 cps. Other 
available (including resettable) types count 1/10 
seconds, seconds, 1/100 and 1/10 minutes, .min- 
utes, 1/10 hours and hours. Bulletin PB-610 


2. NEW TYPE 412 TIME DELAY RELAY. Intro 
duces timed delay between operation of control 
circuit and load circuit. STOCKED in full-scale 
ranges of 6, 15, 30, 60, 120 seconds; 5, 15, 30, 60 
5, 12, 24 hours at 115V, 60 cps. Also 15 
60 seconds; 5, 15, 60 minutes at 220V, 60 cps 
Bulletin PB-311. 


minutes; 


TALK IT OVER WITH CRAMER 


CRAMER CONTROLS 


CORPORATION 


(Formerly R. W. Cramer Co.) 


3. NEW TYPE 241 AUTOMATIC RESET INTERVAL 
TIMER. Provides pushbutton start, 
immediate reset for electrically operated equip 
ment. STOCKED in full-scale ranges of 6, 15, 30, 
60, 120 seconds; 5, 15, 30, 60 minutes; 5, 12, 24 
hours at 115V, 60 cps. Also 60 seconds; 5, 15, 60 
minutes at 220V, 60 cps. Bulletin PB-241. 


4. TYPE 610 PERCENTAGE TIMER. Makes (or 


breaks) electrical circuit for adjustable percent 


automatic and 


age of a fixed time period. Calibrated in steps of 
1% from 4 through 96. 100% setting provided 
Snap action switch. STOCKED in ranges of 15, 30 
60 seconds: 5 minutes at LISV, 60 « ps. 15, 30, 60 
seconds at 220V, 60 « ps Bulletin PB-S10A 
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Write for this book on 
AL STAINLESS STEEL 
CASTINGS 


32 pages of valuable and 
complete data on stainless 
castings: analyses, proper- 
ties, technical data on han- 
dling and heat treatment, 
typical applications, how to 
order, etc. 


ADDRESS DEPT. PE-84 








Produ 


Every stainless casting produced by our 
Buftalo Foundry carries the familiar “Al 


Star’ trademark, cast into the steel. That 


means it’s Allegheny Ludlum time-tested 


stainless steel—a } that has suc 
cessfully answered thousands of difficult 
corrosion and wee resisting problems 

It not only means experience in stain- 
less casting applications, but in maintained 
high quality, too. The AL Buffalo Found 
fy is a pioneer in both the vertical- 
centrifugal and static methods of casting 


This is the mark that means 
clean, sound Stainless Castings all the time 


stainless steel. You can depend upon 
AL Stainless Steel Castings to be strong, 


/ 


i {-structured and easy 


C le an-surtaced 


SU)\ 
machining ully in accord with the 
g 


service conditions and with your require 


ments for celivery 

Let our S ainle SS foundry specialists 
quote on your problem jobs—any shape 
casting or any size, up to thousands of 
pounds. @ Allegheny Ludlum Steel 
Corporation, Oliver Bidg., Pittsburgh 
22, Pennsylvania. 


For Stainless Steel in ALL Forms—call 


Allegheny Ludlum 7 


Warehouse stocks carried by all Ryerson Steel plants 
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USES DEPENDABLE 


Peerless. 


BLOWERS TO 


COOL POWER TRIODE 
IN TRANSMITTER 
EQUIPMENT 


@ Gates Radio Company uses depend- 
able Peerless Blowers to cool this valuable 
piece of transmitter equipment. The blower 
must operate continually, without break- 
It has 
been specially designed for the job it has to 
do. We're used to working to customer, gov- 


down, in arctic or tropic conditions. 


ernment and association standards or speci- 
fications. We engineer, design and manufac- 
ture the entire blower or fan . . . including 
the motor. That's why we unconditionally 


guarantee each unit we manufacture. 


Don’t wait. Consult us today! 


FAN AND BLOWER DIVISION 


tHE Peerless. Electuic COMPANY 


BLOWERS . ELECTRIC MOTORS . ELECTRONIC EQUIPMENT 
1406W. MARKET ST. + WARREN, OHIO 





like filing away your copies of 
Product Engineering 


When you file your copies of Product Engineering 

build up a VALUABLE REFERENCI LIBR ARY 
When vou use Jesse Jones Files, 
keep your magazines orderly and in perfect condition 


, you 
for 
your home or 


hice you 


. two of these 
durable files will hold copies from full year’s sub 
scription. Rich maroon Kivar cover looks and feels like 
and is set off with 16-carat gold lettering 
pletely washable 


Especially designed for Product Engineering 
strong, 


leather, Com 


Only $2.50 each, 00, 6 for $13.00 POSTPAID 


Add $1.00 postage for orders outside U.S 


4 tor $7 


Satisfaction unconditionally 


back 


guaranteed or your money 


ORDER YOUR 


JESSE JONES FILES 
TODAY! 


JESSE JONES BOX CORPORATION, Dept. P.E 
P. 0. Box 5120 
Philadelphia 41, Pa. 


Est. 1843 
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Significance of ASTM Tests dimensional 


for Petro'eum Products 
] 
| ry 
Phila 


Yes, in less than one square inch, 
about the area of an ordinary postage 
stamp, the output of the Parker 3 D 
cam can be expressed as a dependent 
variable... the resultant of two known 
independent variables which can produce 
precision functions in split seconds! 

z f (xy) 
where z is the output of the 3 D cam; 


x and y are the two known variables 


These functions transferred through a fol- 
lower assembly can activate: 
AIRCRAFTI—Jet Fuel Injection, Missile 
Control, Navigational Control, etc 
MACHINE TOOL—Automation Functions 
Repetitive Production, Feed Back Func- 
tions, etc 
COMMERCIAL—Pre-computed Functions 
Stored Information, Mental- 
Mechanical Functions, etc. 


} ; ‘ 


> significance 


Send today for FACT FILLED bro 
chure 3 Dimensional Cams See 
how Science SAVES SPACE, produces 
MECHANICAI SOLUTIONS IN 
SECONDS! 


PARKER- Gf 


HARTFORD CORPORATION 
CAM DIVISION 


FRANKLIN AVENUE e HARTFORD, CONNECTICUT 


Cams 


Harowtp A. Ros 
Publish 





Char-Lynn 


HYDRA-SEAL 


HOSE COUPLER 


* with NEW 
LAPPED STEEL 


The Model H-730 Coupler 
now has identical HARDEN- 
ED steel seals in each half. 
These interchangeable lapped 
steel seals are highly resistant 
to abrasion and nicking. Their 
durable quality assures a 
tighter, more positive, leak- 
proof, free-sliding seal 


— 


long-lasting, trouble-free. 


ZE* 
Kes 7 


PUSH-CLICK! 





FREE FLOW 


Designed and engineered as a quick-connect, self-sealing 
breakaway coupler for ALL fluid carrying hoses. In- 
tended for service up to 2000 P.S.1.— will withstand surge 
pressure above 5000 P.S.I. 


Unusual features are the high flow rating and relatively 
little pressure loss (see chart). Anodized aluminum die 
castings make this unit strong, corrosion resistant, light 
weight and dependable. 
Pressure Drop vs. Oil Flow 
S.A.E. 10 lub. oil at 100°F 














G.P.M 


HOW TO SECURE MAGNETS IN MAGNETIC CHUCKS, 
° bl and ° ° 


he magnetic chuck illustrated here is used by a well 

known metal container manufacturer. The two per 
manent Alnico horseshoe magnets are quickly and 
easily secured in this chuck by means of Cerromatrix 
This low-temperature-melting alloy contains a large 
percentage of bismuth, the most diamagnetic metal 
The magnets hold the bottom sheet of the container 
while it is being joined to the side piece 


Send for Bulletin A-1. 


” $2 E. 50th St., New York 22. N. Y. 





For ‘fixed’ fastenings or 
‘hard-to-reach’ assemblies 
USE r 


GRIPCO 
CLINCH NUTS 


WITH THE EXCLUSIVE 
HEX ON HEX 
FEATURE 


A > 
Bd. 
TYPICAL APPLICATIONS 
NUT 


NUT NUT & 
CLINCHED SOLID STAKED-IN HEX HOLE BE AUTOMATIC WASHER 


TO FLOAT FORE CLINCHING FOR LEG 
LEVELING 
For positive attaching of a threaded CRATING 
medium to thin metals. They are SFousaneces 
clinched solid for a rigid application 


or staked in with a six point staking TRACTOR SEATS 
punch for a floating effect. This takes 

care of misalig nent and creates an 
easier application the bolt. Gripco 
Clinch Nuts can be clinched or staked 
with hydraulic or air equipment. Full 
details availablk write for samples 
and data sheet today 


NUT company 


102 Maple Ave 
South Whitley, Ind. 





New Books 


computer. The ca 

easily fulfills many of thei 

ments The book may ils 

value to mechanical engineering stu- 


dents and instructors 


The investigatio1 


ind 

kinematics, which considers the rela 
tive motions of constrained, igid 
members; (2) dynamics, which in- 
vestigate the n 

and elasticities 

3 ma hing ce 


construction and 


ind considers fabric 


Besides th 
tions, the presentation of the advanced 


This aluminum band saw motor base 
sere dene gh ear ph tog aere casting has the ideal home tool 
ng fick! of high-speed machinery. In qualities of accuracy, lightness, 


this categon ibrations play an essen 
hich ink. ‘To dele, tha sabia of tote strength and appearance. 
vas regarded only as part of the study 
f kinematics, and the following rele 
1) the 


} ee 
lape or the acceleration curve, which 


vant points were not included 
provides data on vibrations, noise, 


~ 


ind wear; (2) the flexibility and bach 


malting {i} the Goi Stk Sa J vie CASTING COMPANY Ahn 


bt ie once . an san © i Ee 2228 NO.ELSTON AVE, CHICAGO,I4,1LL  AMOWUT 
1i¢ at I VI Cd prot C li 





terms of its effect on the perform 
ance of the mechanism. These points 
ire pertinent to the study of high 
peed operation in which the designer 


can no longer ignore the necessity 


more sophisti ited mathematical pression Springs 


study, related, of course, to the prac and reduced spring cost 

tical phases of the problems. How I-S Beryllium Copper 

ever, mathematical treatment is kept compression springs ore v high strength Jae 

to a minimum, only that significant hardened after forming Vv high conductivity v, stability os aeresien 

to design being presented. Chapters wet tensile strength of WV uniformi ae, 

dealing with “Polydyne Cams” and ee 220,000 ps ¥ reduced set and drift reduced inspection and 
Dynamics of High-Speed Cam Sys ssultant springs offer ¥ close tolerances 


you many advontoges .__ Y long endurance life 4 less 


assembly costs 
tems”’ are of such fundamental nature 


Space required 
. ° ; 
that the mathematics may be applied f springs 


I-S Micr 
o-Pr . 
to any complex mechanism, cams in ; cessed beryllium co 


. “ Pper compress 
For these chapters the reader plications ne 


for pum 
inderstanding of bask $—~ motor brushes 


Engineer's Assortment , . 


10M springs are the ideal 
Ps and valves — instruments 


—— Switches and many others 


equ 

, 
th the 
turing 


le the functional 


methods >. 
is ision as MB 234 BERGEN BLVD., LITTLE FALLS, NEW JERSEY 
determined 1 rie! ind the : > Telephone Little Falls 4-0280 vp 
wailability > “a 
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UNGROUND 
BALL BEARINGS 


For All Industries 


PIAS 


Long life and service are assured you because — 
1. All component parts are machined from steel bars. 
2. Each component part is properly heat treated. 
3. Every Kilian Bearing is designed for a specific application. 
Neoprene and Nylon tired outer races are avail- 
able where quiet operation is desired. 


Distributors in All Principal Cities Catalog on Request 


KILIAN MANUFACTURING CORP. 
SYRACUSE, NEW YORK, U.S. A. 


ASSOCIATED Kilian eg e Corp ; ~ a yey Canada), Ltd Kilian Steel Ball Corporation 
COMPANIES (~ONSCa) 40 Fleet St. East, Toronto 2B, Ont. 100 Wellington St., Hartford, C ‘ 
o 240 Fleet St. East, Toronto 2B, Ont 2 . — 





USES LIGHT PRESSURE + DOESN'T GRAB 


DRAF | RAY SIMPLE DISC CLUTCH 


Neat, orderly holder 
for your drafting 
tools. Fully adjust- 
able to any handy 
position or board 
angle — or swings 
completely out of the 
way. Clomps any- 
where! 


Take your refer- i , ; 
ence material off Met integral v-belt pulley - integral sprocket - cut-off coupling 
the working area or sleeve - easy manual operation + adjustable - powerful 
and place it in a 
logical, convenient 


fr nt | position. clutches 
onta 
“ap, Safety factors throug he ut to sta d severes service 


1316 EAST 24th ST. Threaded steel-adjuster permits precise easy adjustments 
DRAFTRAY co. MINNEAPOLIS 4, MINNESOTA to assure Maximum capacity and minimum engaging pres 


ENCLOSED Fino|$ |ror sure. Clutch locks itself in engaged position. Write for new 
0 eu2s descriptive Bulletin K-4 including complete specifications 
DRAFTRAYS... .@4i2.95 pp 


[JoRAFTENNAS. 01435 pp ree EDGEMONT wrnchine co. 


Telescoping) prices p 


Orders fill ope: 
ne ee ee 2200 HOME AVENUE + DAYTON 1, OHIO 


For stub or through shaft application, these Type K 
rated up to .8 HP at 100 rpm—have generous 
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OUR READERS Bi ii 


as 


ask the Champ } 
ask JOHNSON! 


Have experts solve your heat, 
color, oil resistance, and 
close tolerance problems 

Parts finished to commercial 
and government specifica 
tions... Two plants for extra 


quality and service 


JOHNSON RUBBER CO. 


MIDDLEFIELD, OHIO EST. 1895 


h JOHNSON PLASTIC CORP. | 


CHAGRIN FALLS, OHIO 


“ARPURE?” 
FILTERS 





FOR 
HIGHLY 
EFFICIENT 
DUST 
CONTROL 


RZ 


Sot 











“Air Pure” filters developed for 
atomic energy work are now 
available for industry. They are 
the most efficient devices known 
for the removal of small par 
ticles from air and gas streams 
Air Pure” filters may be used 
for processing foods and medi- 
cines, for protection of delicate 
instruments and wherever bac- 
teria-free and dust-free condi- 
tions are required. 
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letters should he vrddressed to the 
Editor Product Engineering, 430 


Ww 12 St... New York 36, N b | 


Job Openings vs. Graduates 


lo the Editor: 


ccording Research & 

if only 60 p ent of 

graduates of th past 

working as engi 

e an actual sur- 

versonnel. Dan 

president of the Seattle 

onal Engineering Employees 
\ssn., feels that even this figure 

suggests that if the 


€ mploye d engineer 


nservative He 
urrenthy spent 
mly 60 per cent of their time at 
work requiring education beyond the 
sophomore level, there would be at 
least 100,000 engineers looking for 
job: 


Normally, one 


1 man who not only has t 


would expect in 
cngincel 
have superior brain power, but one 
who has to spend years in intensiy 
study before he can even start to 
to earn a living—to receive an income 
higher than that received by skilled 
and semi-skilled labor. Yet look at 

the actual facts. 
Locally, plumbers, electricians and 
stone masons receive salaries equal 
to or more that that offered to engi 
engineers with 
years experience. Auto and real estate 
salesmen are offered incomes 
(Continued on page 367) 


neers—even seve! i] 


Ih CXCCS 


ou 


MAKE IT! 


By incorporating a Mat- 

thews’ Marking Station 

your processing Whetl 
elaere ttre! round 

contoured o1 

giass Or plastic 


of Matthews 


Equipment to print 

boss, mdent (by 

tamping ) 
rking is 


itomatic 


ulting sery 
ut obligation 
representatives 


major cities 


W rite 


JAS. H. MATTHEWS & CO. 
3925 Forbes St. Pittsburgh 13, Pa. 


CHICAG « PHILADELPHIA « BOSTON 
CUFTON, N « JACKSONVILLE 








MAYLINE 


» May-O-Matic 


the utmost in 





HOLE PUNCHING | Nie 
PRINTED CIRCUITS 


the’ WALES-WAY"™ 


convenience 


Front View of Table 


Faster The May-O-Matic gives 


More accurate : all the conveniences in 








one drafting table Aux 


Cuts costs 


PUNCHES 
COLD 


iliary drawer ur boc 
shelf, and 5-drawe 
file combinations perm 


full use of all 


MAYLINE 
ZNITAVA 


The Wales Fabri- 

cator with positive 

Duplicator is the 

modern low cost 

answer to printed 

circuit hole punch- 

ing. For sharp defi- 

nition, clean walls, 

minimum bell =: = ——. , 

mouth, the “WALES-WAY” of cold punch = § a 4 MAYLINE CO ING 
ing is ideal for short runs from one piece to ) 2) -* * ‘ . 
thousands. Change dies in seconds with a z 


range up to 344” dia. a 605 No. Commerce St. 
20 ton Fabricator capacity permits punching ' Sheboygan, Wisconsin 


templates from stock up to 4%” thick. Drill- 
ing machines, jig borers or other template 
making equipment is not necessary. The 
WALES Fabricator-Duplicator combination MAYLINE 


is a complete shop in itself. 
F ecm A FULL LINE OF 
CAM FOLLOWERS AND 
CAM YOKE ROLLERS 


Now Available at Smith Distributors 
in All Major Cities 


Rear View With Plan File 


Reference Table With Units 














HIGH CAPACITY 


Printed Circuit with 
one section enlarged. 


Send for Bulletin No. 14L 


A “WALES-WAY™ Printed Circuit folder 
is available and will be sent without 
obligation 


CAM YOKE 


. Sa 
‘COMPANY Maintenance and replacement costs are greatly reduced by the pofented 
9 ° ” snap ring feature. High Capacity has large diameter stud EXCLUSIVE 
. the Wales-Way is the PLUS-PROFIT way | with Smith. Cam Yoke and Standard Cam Follower interchangeable with 
other lines. 
345: PAYNE AVE. — North Tonawanda, N.Y. Ask our Distributor or Home Office 


for NEW Engineering Bulletin No. 103 
WALES-STRIPPIT OF CANADA LTD., HAMILTON, ONT 


Bulletin Lists Names and Addresses of All Distributors 


THE SMITH BEARING CO., INC. 
STATION A, P. 0. BOX 1119 © TRENTON, N. J. 
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Will stepped-up 
performance 
increase sales of your 
power equipment? 


Specify ONAN 


SHORT-STROKE, LONG-LIFE 


Model CCK 

12.9 HP. 2-cylinder 
opposed 4-cycle. 
Gasoline-powered 


Model AJ 

5.5 H.P. One-cylinder. 
Gasoline-powered. 
4-cycle. 


Onen short-stroke, air-cooled engines give 
you a combination of performance charac 
teristics which can add powerful selling fea 
tures to your engine-driven equipment. They 
are designed for continuous service ‘ 
to run hundreds of hours with minimum 
attention. Short-stroke, low-friction design, 
extra-large bearing surfaces, Stellite-faced 
exhaust valves, solid Stellite exhaust valve 
seats and many other long-life features give 
you a big premium in trouble-free service. 

Onan engines are compact ip all dimen- 
sions, light in weight, smooth running and 
easy starting. They deliver full rated power 
even under a variety of adverse conditions. 

If stepped-up performance will sell more 
equipment for you, you can build in this 
extra saleability with Onan engines st no 
extra cost. Write us or call. 


D. W. Onan & Sons, Inc. 


4050 Univ. Ave. $.E., Minneapolis 14, Minn. 


Lightweight, air-cooled 


Onan Diesel engine 





Model DRP 


Two-cylinder, opposed. 
15 HP. at 2300 RPM. 
4-cycle. Solid injection, 
full Diesel. Electric start- 

12-volt generctor 
Full pressure lubrication. 








ONAN 
pale comes 
ENGINES 
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Our Readers Say continued 
of the salaries offered to high level 
engineering help. No 
enter other fields. 

Actually, the cries of “engineering 
shortage” seem to come from several 
well-defined groups: the Federal 
government, the lowest paying of all 
employers of engineers; (b) industry 
who, although their files may be liter 
illy swamped with applications for 
engineering positions, find that rela 
tively few of the applicants are willing 
to accept the salaries offered; (c) edu 
cators who, 


wonder engi 


necrs 


\a) 


from a close 
view of the situation, seem to go 
along with government and industry 
and, in addition, are guided primarily 
by graduates vs. job openings analysis 
charts. 


removed 


The sad fact is that engineering, 
although well-paid compared, say, to 
teaching, is actually a low-pay fieid 
when compared to the incomes 
offered skilled and semi-skilled workers 
in fields where strong union contracts 
exist or when compared to the in 
comes offered sales personnel. 

Lours E GARNER, JR. 

Silver Spring, Md. 


Ed—In some instances your state- 
ments might be misinterpreted. It 
would necessitate considerable explan- 


ation to clinch the statement compar- 


. date 
ecification 
jete sP stenets 


alumin’ 


Gentlemen" ® 
Please se" 
ond samples 


comp 
of your 


m to 


Nome 


ing the salaries of plumbers to those | 


of engineers. And the same applies 


to the other comparisons. When you | 


start making comparisons there are 
so many explanations on both sides, 
plus and minus, that almost every 
comparison is valid. 

However, your statement that it is 
in error to base our conclusions on 
engineering graduates and job open- 
ings is valid. And likewise, your state- 
ment that engineering is actually a 
low paid field when compared to the 
income of our skilled and semi-skilled 
workers in fields where strong union 
contracts exist. Money makes the 
mare go, and the quickest way of 


overcoming the shortage is to offer | 


adequate engineering salaries. 


Mock-Ups 


To the Editor: 

George Michalec’s article on mock- 
ups in your October issue well pre- 
sented the case for their use as an 
aid in design. 

When it comes to sources and cost, 

(Continued on page 369) 
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THE EUCLID ELECTRIC 


EUCLID 


RESISTORS 


FOR 
HEAVY-DUTY 
APPLICATIONS 


All Steei and Mica Construction pro- 
vides a truly .non-breakable resistor 


Continuous stainless steel edge 
wound coil without joints eliminates 
hot spots, buckling and distortion. 


Support rods on outside of coil per- 
mit unobstructed cooling air flow 
and compact design for smaller size 
and less weight per horsepower 


7, 


Slotted end frames permit removal 
and replacement of coil without dis- 
turbing rod assembly. 


WRITE TODAY FOR BULLETIN 3004 


UCLID) 


* 


ive 
exclu’ esid" 
sl 





THE EUCLID ELECTRIC & MFG. CO. 
MADISON, OHIO 


and “FG COL M™ ™ 





Light metals design tips 





Cedmium or Zinc Plated Bolt 56S Anodized Aluminum Washer 


Non Absorbent 
Insulating Material 


Faying Surfaces Twe Coots 
Zine Chromete Primer on Each Surface 











Magnesium to Steel— 
Normal Service 


Magnesium to Magnesium— 
Normal Service 


Tips on bolting magnesium 
to magnesium, to steel 
and to other metals 


as shown above 


mn magnesium parts to each other or to steel or other 
metals, cadmium or zinc plated steel bolts, anodized 
aluminum bolts or magnesium bolts may be used. Design-wise, a 
bolted joint employing magnesium members is the same as that used 
for other structural materials. Washers should be used when the bolt 
is not magnesium. Proper insulation of faying surfaces is equally 
important 

While magnesium may be tapped for studs and cap screws 
longer threads are needed due to the low shear strength. For American 
Standard fine threads, thread engagement should be 2% or 3 times 
the stud diameter; for coarse threads, 2 times the stud diameter is 
satisfactory 

Normally, where parts are often disassembled, steel inserts are 
used to eliminate wear and also to guard against crossing the threads 
in the magnesium part. When spotfacing or counterboring, a .031 
radius is required at the bottom of the cut for bolts up to 1'4 “ in 
diameter. Larger bolts require a .062" radius 

Help on specific lignt metals joining problems is available on 
request. In fact, whenever light metals can be used for your parts 
or products, Magcoa engineers can help you design them and 
Magcoa fabricating facilities can produce them for you We welcome 
your inquiry 


MAGNESIUM COMPANY OF AMERICA [mag 20a / 


UGHT METALS FABRICATION v IN * EA 


Available from stock 


go", %®\ J.LC.-NEMA Type 12 
a 


External 
mounting 
feet 


All welded 
enclosure. Seals 
ovt oil, woter, 

dust 


External 
cover 
clamp 


Heavy gauge 
continuous 
hinge 
Padlock 
hosp 


Blueprint 


holder 
Sg 


Boked 
enamel interior 
(white 


Removable 


These panel! enclosures ore strong, rigid, cleanly 
finished, and comply fully with J.1.C. and NEMA 
12 specifications. No knockouts, no holes to 
admit oil, water, dust. We hove stock sizes at 
low cost for fast delivery. Or, we can make any 
size you want. We also moke J.1.C. Wiring 
Boxes, Troughs, Push Button Stations and Rain 
proof Power Outlets. Can we help you? 


STANDARD STOCK SIZES 
x 20" . 


x 
x 24" x 
x 24" x 

x 


36" x 24” 
ENGINEERING 


- offman CORPORATION 


DEPT. PE-S2, ANOKA, MINNESOTA 
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Our Readers Say coatinued 


we have found that the presence of 
the design engineer is often required 
before fabrication of the mock-up 
can proceed in our industrial model 
shop. This is partly because of the 
nature of the problem itself—if the 
engineer could furnish detailed draw 
ings he probably wouldn't need the 
mock-up. In such cases it might well 
be more efficient to have the designer 
do the physical wood, metal and 
electrical work himself. 

Contracting an entire mock-up re 
quirement on an hourly basis with 
1 single vendor, however, would give 
even the smallest companies access 
to mock-up facilities. This would 
permit greater identity of interest 
between designers and _ fabricators 
The use of mock-ups procured in this 
fashion would assure the company of 
vendor-familiarity with design prob 
ems and provide professional fabri 
cation of mock-ups at a reasonabl 
cost. 

Establishment of such a working 
relationship on a continuing basi 
would be of benefit to both large 
ind small companies. Large com 
panies would not have to stand the 
apital expense of an additional facil 
ity, while small companies could keep 
their designers at design work. 

R. REmINFRANK 


New York, N. ¥ 


Fd—You are one hundred per cent 
right when you state that’the designe: 
should himself build the mock-up. 
The trouble is there are too many 
designers who don’t know how to 
run a simple drill press. 


Corrections 


Several typographical “errors ap- 
peared in the article “Force-Speed 
Horsepower Nomograph,” Oct. 1956, 
page 219. Equations for velocity and 
torque should have been V=3.14DN 
/12 and T = DF/2. 


In the article in October, “A Re- 
view of the Heavy Press Program,” 
Table I on page 136 lists the extrusion 
press installations. The designer of 
the 12,000-ton press for Harvey Alu- 
minum at Torrence was incorrectly 
stated; this press was designed and 
built by the Lombard Corporation, 
Youngstown, Ohio, as part of the’ Air 
Force Heavy Press Program. 
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SPEED UP THE 
FABRICATING, 
FASTENING AND 
ASSEMBLING OF 
METAL PARTS 
WITH 


WIND ILAUND 
“WELDING NUTS! 


Midland Welding Nuts may be the answer to your 
dreams if you’re in a business which fabricates, 
fastens, or assembles metal parts—OR, if you're a 
designer of products incorporating such parts. 


Midland Welding Nuts are welded to the parts 
to be worked so that bolts can be turned into them 
speedily—without the need for any device to hold 
them in place. 


They're just the ticket for those hard-to-get-at 
places. And they stay put—will not work loose or 
rattle. 


Relied on by manufacturers the world over—and 
specified universally by product designers—Midland 
Welding Nuts will lower your assembly costs, speed 
up operations all along the line for you. 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue * Detroit 11, Michigan 
Export Department: 38 Pearl St., New York, N. Y. 
Manufacturers of 
Automobile and Truck Frames * Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Door Controls 





Stem PRECISION 


magnetic clutches 
Engineered for High Accuracy SERVO CONTROL 


SR6166 


Sx5066 


featuring: 


LOW INERTIA... LONG LIFE. FAST RESPONSE . .. low as 10 milliseconds. 
HIGH CAPACITY . . . up to 80 oz. in. ALL combinations of CROWN 
TOOTH and FRICTION COUPLINGS and BRAKES 


available from stock 
in the following mode/s: 


Double-Ended— input and output on opposite ends. 
Single-Ended— input and output on same end. 


Single-Pole, Double-Throw—A unique clutch for switching or speed- 
changing applications. 
Miniature Model—Only 1” in diameter. 


Write for new catalog-data sheet. 


REEVES INSTRUMENT CORPORATION 


A Subsidiary of Dynamics Corporation of America, 203 E. 91st St. New York 28, N. Y 


| Colmonoy — 
Castings 


INCREASE 
Chuck Jaw Life 


Castings made of Colmonoy hard-facing alloys are being 
built into many products at points of extreme wear. 
They prolong the life of such products many times over. 








‘ ; ¥ PAT. PENDING 
The chuck jaws shown above are designed using castings 


of Colmonoy No. 5, silver brazed in place. The benefits: Prevents future leaks! 
ten weeks of service instead of three, and then easy replace- IMIQE does cwoy with messy pipe 
ment of the worn insert instead of rebuilding the jaw itself. “dope” compounds, eliminates damage 


; ‘ ; maened - 
Investigate Colmonoy castings. Provide your products caused by overtightening of conventional 

" A P leaky joints, and is immune to ALL known 
(and production equipment) with two, three, or even 


. ‘ ~ hydraulic fluids and to steam, air, water, 
thirty tames longer life, and at modest cost. solvents, and practically all gases and 


chemicals. It withstands temperatures 
from —100° F. to plus 500° F., saves 
cost and labor of special or welded fit- 





Submit part drawings and a description of the 
wear d for a ific r d : 

- 1 h fully field tested d 
Gen. Gequest cing Manvel No. 79. ings, and has been ully field tested an 
proven by leading manufacturers. Comes 


in Ye" to 2%" pipe thread sizes. 














HABD-FACING & BRAZING ALLOYS 
Write for data and prices 


TEMA SAME | reuc)scar olvision | T° 


$345 JOHN R STREET -. DETROIT MICHIGAN ch Coody Corporation Mr twm- 
2002-04 N. Hawthorne Melrose Park, Ill. (oaty light } 


MORRISVILLE, PA. - NEW YORK - PITTSBURGH - MONTREAL - GREAT BRITAIN “Miller Fluid Power” is also a Div. of Flick-Reedy Corp. required) 
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Philadelphia 


MoOTIOREDUCER 











VERTICAL 
SHAFT DRIVE 


For a compact, neat and sturdy self- 
contained Vertical Speed Reducer, the 
Philadelphia MotoReduceR is tops in de- 
sign, construction and operation. The 
unique single casing and bolted-on 
motor construction . . . makes mount- 
ing and installation very simple, and of 
course, it eliminates base plates and 
couplings. The planetary, in-line reduc- 
tion gears provide a rugged drive cap- 
able of withstanding severe overload 
conditions . . . Other features are: wide 
bearing span, permitting use of long, 
unsupported vertical shafts; Exclusive 
““dry-well” construction, which prevents 
oil leaking down output shaft. 
Philadelphia MotoReduceRs can be 
supplied for output speeds from 9 
R.P.M. to 420 R.P.M. with standard 
motor speeds . . . Units up to 100 H.P. 
are available—and a full range of 
horizontal units can also be supplied. 


££ ay For complete 
Yue information 

_ 9 in ; 
send for 32 
page Catalog 


MR-54 





— 5 
) hitadelph a 
cov dR 


moroR 


7. s 
phillie gear’ 
PHILADELPHIA GEAR WORKS, INC. 
ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS 
LIMITORQUE VALVE CONTROLS 
FLUID AGITATORS + FLEXIBLE COUPLINGS 


Virginio Geor & Machine Corp. « Lynchburg, Vo. 
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PRESS 
PREVIEWS 





Laboratory to Study 
Stainless Steel 


A stainless steel research laboratory 
will be built by Armco Stecl Corp 
as part of a project to increase the 
facilities of their Baltimore, Md., Re 
search Laboratory. 
will house facilities for corrosion test 
test melting, and 
welding research. An adjoining build 
ing will contain metallographic, photo 
graphic, mechanical labora 
tories, the administrative offices and 
a library. Other provisions in the 
plans provide further space for the 
temperature 


ing, heat treating, 


testing 


laboratory's high creep 
testing section, its weld shop, and its 
machine shop. The new Research 
Laboratory is expected to be com 


pleted before the end of this year. 


New Source of Aluminum 


The Olin Mathieson Chemical 


| Corp. and Revere Copper and Brass, 


Inc., announced the formation of a 
jointly owned $231 million company 
to produce 180,000 tons a year of 
primary aluminum. The company, to 
be called the Olin Revere Metals 
Corp., will have the following facili- 
ties: (1) An alumina plant with a 
capacity of 350,000 tons per year 
This plant will be built on a site still 
to be selected near the Gulf Coast on 
deep water transportation. (2) A re- 
duction plant with 180,000 tons per 
year capacity, which is now under 
construction at Olin Mathieson’s 
original aluminum site near Claring- 
ton, Ohio. Capacity production is 
expected to begin late in 1958 with 
some production before then. (3) A 
new power subsidiary wholly owned 
by Olin Revere, which will own two 
225,000 kilowatt generating units in 
a new power plant at Cresap, West 
Va. These units will supply power to 
the reduction plant. 

Bauxite will be processed into 
alumina at Olin Revere’s plant on the 
Gulf Coast. Alumina will be trans- 


ported by barge up the Mississippi | 


(Continued on page 373) 


The new building | 


+ «+ @ by-word with PARAMOUNT 


large castings, small castings, varied 
shapes and sizes . . . thin walls, combining 
strength and rigidity . . . close tolerances 
that eliminate machining — are every day 
routine at PARAMOUNT. 

Our designers, sales engineers, plus 
modern tooling and production facilities 
are available for your complete die casting 


requirements. 


aAtuminum «f16C = MAONTSIUM 


WRITE FOR FREE 
DESCRIPTIVE BROCHURE 


DIE CASTING COMPANY 
St. Joseph 21, Michigan 





) 
" 


THERE WITH OUR 
SERVO MOTORS 


TRY THIS 

NEW FICo “se 
SERVO MOTOR 

FOR SIZE 


the SM-58—a truly subminiature servo motor 
Nominal Size: %'’ diam. x 1" long (excluding shaft 
Weigh?: Under | ounce 


We believe this is the smallest of small servo 
motors—and it’s a HIGH PRECISION, VERY 
MODERATELY PRICED unit, with EX- 
TREMELY HIGH torque to inertia ratio. 
Applications include 


Servenechanisms Missile Control Systems 
Computers Aircraft Control Equipment 


Indicating Devices —and similar uses 


Typical Characteristics include 


Line: 26 v 400 cy No Load Speed: 8800 rpm 
Control Voltage: 26 v (max Ambient Range: —75 to 200 F 
Input: 2-1/2 w Rotor Inertia: 0.00038 oz-in’? 
Output: 1/10 w Theoretical Acceleration at 
Stall Torque: 0.063 in-oz Stall: 64,000 rad/sec? 





Available with Smooth or Splined Shafts 


DELIVERY IS GOOD! 


Write to: Components Sales 


FORD INSTRUMENT COMPANY 


Division of Sperry Rand Corporation 
31-10 Thomson Ave. Long Island City 1, N. Y. 
Telephone: E. McKinnon, ST 4-9000, Ext. 613 


Calitornia Central and South Central 
Representatives Representatives 

J. F. Seodaro Co. Automatic General Sales 
3895 Main St. 6550-B Troost Ave 

Culver City, Calif. Kansas City, Missouri 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you ev- 
ery significant innovation in technology, selling 
tactics, management strategy. He functions as 
your all-seeing, all-hearing, all-reporting busi- 
ness communications system. 


THE MAN WE MEAN IS A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It’s the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE'S ANOTHER SIDE TO THIS ~COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It’s been said that 
in a business publication the editorial pages tell 
“how they do it”—“they” being all the industry's 
front line of innovators and improvers—and the 
advertising pages tell “with what.” Each issue 
unfolds an industrial exposition before you — 
giving a ready panorama of up-to-date tools, 
materials, equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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Press Previews continued 


and Ohio Rivers to the Clarington 


© 
More Production? 
plant, where it will be reduced to 


: Specif 
aluminum. Half of the 120,000 tons p y 
of aluminum centracted for by Olin 
Mathieson will be fabricated at a new RUTHMAN 
rolling mill now being built near 
Clarington and the remainder in mid GUSHER Coolant Pumps 
West and West Coast plants 


I ll use part « 0,00 , : 
Revere will use part of its 60,000 Your Gusher Coolant Pump 


tons of aluminum at its Baltimore gives you instantaneous 
Md. plant in its aluminum sheet, coolant flow the split second 
tube and extruded shapes depart you turn on the machine. There 
ments. The balance will be used .at is no priming necessary, chips 
the Dallas Division plant in Chicag cannot injure the pump. 
where Revere has just completed You're sure of a long trouble- 
new aluminum plant from which free life . . . high produc- 
tion when you specify 
Gusher Coolant Pumps for 
your machinery. Write for 
our New Catalog. Hlnsereted te « 
. . ; ' — Column type 
Aircraft Companies Expand Avey Drilling 
Machine equipped 
with a 11020 B- 
j 10 i] ; Short Ruthman 
mated to cost over $1U0-millon wa Gusher Coolant 
announced by Cessna Aircraft Co Pump. 


Wichita, Kan. According to D. |] 


Wallace, president, construction will THE RUTHMAN): MACHINERY CO. 


proceed in four ste; 1 power! house 


vill ship its first aluminum sheet thi 
month 


A major expansion program esti 


oper itions building and a 50.000 sq ft 1818 Reading Road Cincinnati, Ohio 


production flight hangar; a 44,000 











RADIATION ISOTOPE PHOSPHORS and 
SOURCES ACTIVATED LUMINESCENT 


for LIGHT SOURCES PIGMENTS 
gauging HL. for 
—— cathode ray tubes 
ionization 1 pete aka 
radiography anaeu Gained photometry 
activation “marking an area coating 


S go CT , | y . 
q ft engineering building of an ex analysis data display 
perimental hangar; an 180,000 sq ft 


factorv building scheduled for 1958; 
ind an additional 120,000 sq ft of EDGE LIGHTED X-RAY SCREENS DIALS, PANELS 
factory space to be ompleted b PLASTIC PANELS intensifying and NAMEPLATES 
IHU Tor : Tor 
fluoroscopic 
Lockheed announces that thei , : 
$4-million research laboratory in Palo photoradiographic 
Alto, for the Missile Systems division ata’ display for industrial 
is in Operation on nuclear physics : ion 
heat problems, high altitude research applications 
outer space theory and possible ap 


plications, ultrasonic aerodynamics, 


new and rare materials, and other UNITED STATES AFFILIATES 
problems connected with complex RADIUM CORP. CANADA 


weapon systems. Located in Stanford Hanover Avenue yrs RADELIN-KIRK LTD., 

' , . , Toronto 5, Ont. 
Unive industrial park, tl al 7 1168 Bay St ' 

ersity - : tr Ps k, this ) Morristown, N. J RADIUM 

Prem marks h re completion of the 4624 W. Washington Bivd., a eunore 

S ; ) ‘ : Chicago, Ii!. i ’ 
“ : P 1ase of the company’s Bay Area icag nani eae TUnOPE. 
uULidINg program. 5420 Vineland Ave., 36 Avenue Krieg, 

— North Hollywood, Calif. Geneva, Switzerland 


The construction of a 140,000 sq 


(Continued on page 375) 
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PUT YOUR BEST FOOT Free. 7 


UNDER YOUR MACHINES 


we CATALOG 
Q B N S Q : é ee ARE | wens unees 


LINE OF WORK HOLD 


é, ING EQUIPMENT — 
ALL METAL INDUSTRIAL ‘ ; , =x li) CHUCK JAW BLANKS, 
‘ CAST ALUMINUM 
SHOCK AND VIBRATION MOUNTS : | AND MALLEABLE 
=3'\| KNOBS, WHEELS, 
HANDLES — PLUS 
HUNDREDS OF OTHER 
NG AND FIXTURE 
COMPONENTS 








COMPLETE DETAILED SPECIFICATIONS 
ENGINEERING DRAWINGS e COST SAVING DATA 
write for your copy —TODAY! 


JERGENS TOOL SPECIALTY CO. 


Dept. P-12 712 E. 163rd St., Cleveland 10, Ohio 


When you put a machine on Robinson all- 


metal industrial mounts, you accomplish bi 

penny + tl Syachro- Start movei so 
. SOLENOID has been developed 

e First, you lengthen machine life and in- “ to meet heavy duty requirements. 

crease and improve its performance , ® hes en enceptiens! mount of 


e Second, you decrease machine sound and power over a long stroke. The SD 
vibration transmission to and from the floor ’ Solenoid is fully enclosed in a 
(and to your workers. ) ’ , sealed case protecting it from infil- 


tration of dust and liquids. 
¢ Third, you provide for machine mobility 


when needed, with none of the time and a VOLTAGE: SD Solenoids can be 
labor expense of lagging the machine to the furnished in all standard and spe- 
floor , cial voltages up to 115 Volts D.C. 


Send for Bulletin 1000 PULL: 10 Ibs. over 1% inch stroke. 


POWER CONSUMPTION: 550 Watts 
VIBRATION CONTROL IS RELIABILITY CONTROL i pulling and 8 Watts holding. 


Pape AVIATIGN INC. | = | HOUSING DIMENSIONS: 4%" x 24”. 


TETERBORO NEW, J 
197? G Zi 

7 

NOUSTRIAL DIVISION 


WEST COAST ENGINEERING OFFICE y 


3006 WILSHIRE BLVD., SANTA MONICA, CALIF. StS) © Seen’ AVE. o SECEM, Se 
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Press Previews continued 


ft facility to house i:anufacturing, 
purchasing and warehousing opera 
tions for Atomics International, a 
division of North American Aviation, 
Inc., has begun in Van Nuys, Calif 
Scheduled for occupancy in April 
1957, the new facility will include 
ofhces and factory 
date all manufacturing activities for 
Atomics International and provide for 
increased research and development 


activity. The company’s manufactur- 


space to consoli 


ing operations are presently centered 
in Compton, Calif 


Clutch Plant Expands 


A new $2-million plant for the pro 
duction cf friction clutches has been 
dedicated by the Twin Disc Clutch 
Co., Racine, The first 
unit of this new plant will provide 
92,500 sq ft of additional floor space 
The structure will be 
panded production of clutches now 
turned out in the original Racine 
plant and at the Hydraulic Div., in 
Rockford, Ill. Outside of the Racine 
plant, the most recent expansion of 
Twin Disc facilities came in 1955 
with the addition of a $750,000 en 
gineering reseerch and development 
center at Rockford, Ill. The company 
produces friction clutches and power 
take-offs for applications from frac 
tional to 1050 hp. Their fluid drives 
include torque converters, both single 
stage and three-stage, for applications 
from 30 to 1000 hp, and fluid cou 
plings from 7 to 850 hp 


Wisconsin 


used for ex 


Improvements in 
Titanium Mill Fabrication 


Improved mill fabrication of titan- 
ium was highlighted by Lee S. Busch, 
Dir. of Research, of Mallory-Sharon 
Titanium Corp., Niles, Ohio, in a 
lecture on forging, rolling, and mill 
fabrication at the annual ti 
tanium program of the NYU College 
of Engineering. 


second 


According to Busch, a much better 
understanding of the requirements of 
processes and equipment for titanium 
producticn has resulted in the addi 
tion of sheet MST 6A1-4V alloy, a 
high-strength alloy, with good ele 
vated temperature properties. A sec- 
ond major improvement described by 

(Continued on page 377) 
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_ How to Reduce Air or 
Water. Pressure in a 
Limited Space, Accurately 
and with Unusual Economy 








Here's Hove: With over 2,012 standard 
models and modifications of Cash- 
Acme’s small pressure regulators in 14", 
4" or %" sizes available and in high 
production, the right valve can usually 
be quickly selected from stock to do the 
job you require. This offers important 
cost savings as delays, special tooling 
and custom design and engineering are 
eliminated. The regulators shown 
above are but a few of the many types 
being furnished some of America’s lead- 
ing firms. 


Do as other cost conscious engineers 
and purchasing men are doing and 
switch to CASH-ACME 


Jot down your requirements (a rough 
sketch showing hookup will help) and 
let CASH-ACME help you. No obli- 
gation, of course. 


FOR THE 
Correct Answer 


Seeecete 


ACME 





Cash-Acme gives you 
the Correct Answer with 





@ 2,012 Standard 
Regulators 


Low Initial Costs 
Accurate Performance 
Less Maintenance 


Valves for Service on 

@ Air 

@ Water (Hot or Cold) 
@ Oil 

© Vacuum 

Modified to Include 

@ Panel or Bracket 
Mounting 

@ inbuilt Relief 

@ Gauge Connections 


@ Gasoline 
© Steam 


A. W. CASH VALVE 
MANUFACTURING CORP. 


6662 East Wabash Avenue 
Decatur, Illinois 





ELECTRICAL 
ENGINEERS 


If you have had engineering experience in any of the cat- 
egories shown below, Northrop Aircraft has an attractive 
position for you, with many benefits. important among 
them are high compensation, challenging assignments, 
steady advancement, recognition of initiative and ability, 
and continued interest in your progress. Many outstand- 
ing engineering positions are offered, as follows 

ELECTRICAL GROUP, which is responsible for the de- 
sign of such things as power generation and distribution 
systems, rectifiers and power converters, and auxiliary 
systems as applied to manned aircraft, guided missiles 
and ground suppor equipment. 

COMMUNICATIONS AND NAVIGATION GROUP, which 
is responsible for the design of C/N systems in manned 
aircraft and installation of guidance systems in missiles 

FIRE CONTROL RADAR GROUP, which is responsible 
for the installation and application of the most advanced 
type of fire control systems in fighter-interceptor aircraft 
The work covers the installation of the equipment and 
associated wiring; continuing liaison with equipment 
manufacturers; preparation of system analysis and re- 
ports; and follow-up of system performance in the field 
as aircraft becorne operational. 

INSTRUMENT GROUP, which is responsible for the de- 
sign of instrument systems for manned aircraft and the 
installation of flight test instrumentation for guided 
missiles 

There are aiso opportunities for draftsmen with either 
electrical or mechanical experience 

At Northrop Aircraft you will be with a company that 
has pioneered for seventeen years in missile research 
and development. Here you can apply your skill and abil- 
ity on top level projects such as Northrop’s new super 
sonic trainer airplane, Snark SM-62 intercontinental mis- 
sile, and constantly new projects. And you'll be located 
in Northrop’s soon to be completed multi-million-dollar 
engineering and science building y's finest in com- 
fortable surroundings and newest scientific equipment 

If you qualify for any of these representative positions, 
we invite you to contact the Manager of Engineering 
industrial Relations, Northrop Aircraft, inc., ORegon 
8-9111, Extension 1893, or write to: 1015 East Broadway, 
Department 4600-P, Hawthorne, California 


NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark 2 Intercontinental M es 





IS THIS A 
BORROWED 
COPY? 


For your permanent use 
and prompt delivery of 
each big monthly issue of 
PRODUCT ENGINEERING 
become a regular subscriber 
NOW! 


Simply fill in and mail the 
subscription order form below 


ACT NOW 


for quick delivery of PRODUCT 
ENGINEERING’s newest issue and 
regular monthly copies that bring 
you the latest advancements in 
product design—plus 


The huge annual bonus copy 


PRODUCT DESIGN 
DIGEST ISSUE 


mailed to regular subscribers 
in mid-October! 








Circulation Dept. 
PRODUCT ENGINEERING 
330 West 42nd Street 
New York 36, N. Y. 


Please enter my subscription to Product 
Engineering for 
1 yr. $5 ] 3 yrs. $10 
Canadian rates: 
1 yr. $6 [] 3 yrs. $12 
foreign rates on request 
Fill in Completely 
Check Enclosed [] Bill Me 
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Press Previews continued 


Busch consists of blooming ingots 
directly to sheet bar or forging bar 
tock, eliminating intermediate con 
ditioning operations. A third improve 
ment is in vacuum annealing, which 
emoves hydrogen and also helps im 


Mallory 


Sharon has recently put in operation 


rove mec han al prope rties 


vhat they claim is the largest vacuum 
innealing furnace in the U.S., which 
s specially designed for the close con 
trol needed for titanium 


Ferrocolumbium 
Again Available 


Che mining, processing and selling 
of ferrocolumbium has been an 
nounced by the Molybdenum Corp 
of America. Government stock-piling 
of columbium was recently completed, 
ind this metallurgical alloy is again 
ivailable for commercial use in un- 
limited quantities. According to N. I 
lisdale, chief metallurgist for MCA, 
the world’s largest known single de 
posit of columbium has been dis 
covered at Oka, Quebec, and will 
assure ample supply of this valuable 


( lement for future require ments 


Furnace for 
Stainless Steel Tubing 
\ bright 


stainless steel tubing from } to 4 in 
OD, recently installed at the Steel & 
[ubes Div., of Republic Steel, re 
tains the original flat-rolled steel finish 
liminating 


annealing furnace for 


need for subsequent 
Abrasion and scratching of 


the work, particularly on heavier stain 


polishing 


ess tubing as it is drawn 
through the 


or pushed 
furnace is climinated 
through use of wire mesh belts which 
urry the work through heating and 


voling chambers 


New Carbon Products Plant 


A new plant for the manufacture of 
fabricated carbon 
constructed by 
Carbon Corp 


products will be 
Union Carbide and 
rhe plant will be op 
National Carbon Co., a 
division of the corporation, in Law- 
enceburg, Tenn 


erated by 


It will have an annual productive 
capacity of 12 million Ib of carbon 
(Continued on page 381) 
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Tough, hard ceramic coatings 
provide superior bearing surfaces 


Sprayed alumina forms “sap- 
phire-hard” surfaces highly re- 
sistant to wear, abrasion and 
corrosion. Ideal for bearing sur- 
faces, seals. 


Development of the new METCO 
THERMOSPRAY GUN for spraying high- 
melting-point ceramic materials at low 
cost opens up a variety of new practical 
applications. One that has produced a 
great deal of interest is the use of 
sprayed alumina coatings for bearing 
surfaces and mechanical seals. This 
THERMOSPRAY 101 Ceramic Powder 
produces surfaces with a hardness of 
9.0 on the Moh scale, (only the dia- 
mond rates 10.0) with excellent resis- 
tance to wear, abrasion and corrosion. 
When used in combination with special 
phenolic or furane plastic sealers it 
provides superior protection against 
many acids 


Another THERMOSPRAY Powder — 201 
— is zirconia which is somewhat softer 
than No. 101 but provides superior heat- 
insulating properties. Melting point of 
this material is 4600° F. and particle 
hardness 8.0 on the Moh scale. 


Pump rod sprayed 

with alumina 

provides superior 
protection against 
abrasion and corrosion. 


neering Co., 


Hard-facing alloys of the self-fluxing, 
nickel-boron-silicon type in powder form 
can also be applied with the Metco 
Type P THermMoSpray GuN. These 
coatings may be fused, semi-fused, or 
left unfused depending on the hardness 
desired, from RC 30 to RC 65, depend 
ing on the alloy and the process used 


The new THERMOSPRAY GUN operates 
without compressed air, only oxygen 
and acetylene being required. The free 
flowing THERMOSPRAY powders are fed 
to the flame nozzle from a hopper atop 
the gun, melted and propelled to the 
surface to be coated. These materials 
are sprayed many times faster (up to 
15 sq. ft. per hour—.010" thick) than 
has been possible with equipment previ- 
ously available. Deposit efficiencies are 
in excess of 95 These factors result 


in extremely low coating costs 


Preliminary engineering data con 
tained in Bulletin 127 covers ceramic 
coatings while Bulletin 126 covers the 
hard-facing alloys. Either or both may 
be obtained by filling out the coupon 
below or writing on your company’s let 
terhead. No obligation, of course. 


The following trade names are the property of Metallizing Engi 
Inc. Meroco*, TueamoSrnay. *Reg. U.S. Pat. Off 


Meh 





i. 


- Metallizing Engineering Co., Inc. 


free bulletins 


(See last paragraph above) 


1173 Prospect Ave., Westbury, L. L, New York 








Please send me [] free Bulletin 127 (ceramic coatings) 


(C0 free Bulletin 126 (hard-facing). 
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Company 
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ars Fle ition st wk lanai ee 
‘ other specialized personnel are but some of the factors contributing to 
‘our newly increased productivity and efficiency. 
Long’s experience in quality manufacture includes over a half century of 
volume production for American industry. The progressive policies of 
Borg-Warner—of which we cre a Division—set new goals in expanding 
our engineering and production service. 


We direct you to the advantages of meeting your cost and 
delivery requirements through recent developments and 
new applications of our products. We're eager to tell you 
about them in detail. 





NEW LONG RADIATOR BOTTOM TANK OIL COOLER 


Simply and economically placed in the lower tank 
of the radiator this new Long-designed oil cooler 
in one neat out-of the-way pcckage maintains 
desired oil temperature for engine and/or trans- 

¢ mission. They are available in a variety of lengths, 
thicknesses and multiple wafers, and are now 
in volume production at Long 


LONG-BUIL; RADIATORS 


Long radiators make the most efficient use of 
material and provide a more rugged construction 
at competitive prices. Long's outstanding engineer- 
ing facilities are available to you for design and 
building of any type of radiator or heat exchanger. 








LONG MANUFACTURING DIVISION, BORG-WARNER CORPORATION 


12501 DeQuindre Street, Detroit 12, Michigan 
Also: Windsor and Oakville, Ontario 





THE STANDARD OF QUALITY AND PERFORMANCE SINCE 1903 
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Electrical engineers 
ENGINEERS FOR IMMEDIATE PLACEMENT wetpenceins agi 
Electronic engineers 
Computer engineers 
Solid-state physicists 


ENGINEERING AT NCR MEANS: 


IMMEDIATE, PERMANENT POSITIONS in Mechanical Engineering, Electrical Engineering and Physics 
Research Division. 


ENGINEERING PROJECT WORK in Adding Machines, Cash Registers, Accounting Machines, Computers and 
related Data Processing Equipment in Dayton, Los Angeles and Ithaca, New York. 

OPPORTUNITIES IN DESIGN, development, production-engineering and packaging of mechanical, electronic 
and electro-mechanical devices. 

SOME EXPERIENCE IN DEVELOPMENT, design and application of high-speed, light-weight mechanisms of 
the intermittent-motion type—or experience in digital devices and components is desirable, but not essential. 
AMPLE TRAINING and orientation is available to all employees. 


ENGINEERS 


AS AN NCR ENGINEER, YOU WITH YOUR FAMILY, WILL ENJOY: 


UNLIMITED OPPORTUNITY in the broad, ever-expanding field of Business Machine Engineering and Research 
AN EXCELLENT SALARY, plus exceptional benefits of lifetime value for you and your family 


A RECREATIONAL PROGRAM for year-round enjoyment for the entire family, including a new NCR Country 
Club with 36 holes of golf, and a 166-acre employees’ park for outings with swimming, boating and supervised 
play for children. 


LIVING IN DAYTON— an attractive, progressive city with outstanding school facilities. 


YOUR WORK AT NCR with its friendly, family atmosphere, where you work with people who, like yourself, 
have decided to build their professional future with NCR. 


Send resume of 

your education, experience 

ACT AT ONCE and geographic preference to: 
Employment Department, 


Professional Personnel Section 7 


THE NATIONAL CASH REGISTER COMPANY © DAYTON 9 « OHIO 
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another product im proved .. 


SUB -FRACTIONAL HORSEPOWER 


MOTORS 


ANTENNA “Ayt100 
MOTORS = 


(used successfully 
in television 


oe 2000eee 


rotator service) 


LOW VOLTAGE 


CORE eee eee 


CAPACITOR 
TYPE 


24 VOLT, 60 CYCLE AC operation 
Reversible with a switch 
Free load, 3300 rpm, using a 100 mf 
condenser 


Highly useful in the laboratory and for 
advertising displays, experimental de- 
vices, etc. 














Skeleton frame, but can be provided 
with ventilated case. 


M + abi 
g o 








Cane eCOSEE ES EEOEEE SO EHEE EOE EHOEDERED EEE SEEEOEE OE OEEO OOO e ee 


cushions this production line Heinze Electric Co 
685 Lawrence Street LOWELL. MASS 


Tough, resilient chem-o-sol cushions the supporting 





arms, bans scratching as automobile instrument 


panels travel this production line. “In-plant mainte- Pneu-Trol TIME DELAY 
mance costs have been reduced” is the theme of our CONTROL SWITCH _ 


customer's field report. 
, . Gives Cylinder 


plant by a very simple dipping process. Had the Applications Greater 


parts been too bulky to dip, spray chem-o-sol would | Efficiency Accuracy 
have been equally satisfactory for in-plant application. eee Wider Use ! - 


- : For any type actuation 
We custom formulate chem-o-sol — a 100% solids Left or Right Hend. @ Holds Cylinder dwell 2 tely to fraction 
liquid vinyl dispersion — for each application. To of second. © Automatically re-sets. 
© Simple, Compact, Rugged. 


You can hold any motion or operation con- 
icati ; ; ; avi iG. ; trolled or actuated by air or hydraulic cyl- 
for application by dipping, molding, spraying, die inders ata positive stop on either end of the 
-_ . — stroke for %& to 60 seconds in 20 to 1 ratios 
wiping, spreader coating, printing and other methods. | with Pneu-Trol Time Delay Control Switches 
Simple in design with positive hydraulic tim 
: ° ing action .. . compact and easily mounted 
Our plant is the largest in the world devoted exclu- rg ny ADT. bay ee 
. ; F : Switches are providing millions of trouble 
sively to plastisol research and production. In this free actuations in solenoid-operated cylinder 
: applications of every type. Positive, con 
trolled time dwell permits wider use of air 
or hydraulic power in automatic operations, 
. . . t increases accuracy of work by insuring split 
Write for Bulletin 141, telling all about chem-o-sol bow second accuracy of 
the dwell. Available 


— and describe your product problems. We can So adler ge + Le 
: linkages as shown 


Chem-o-sol coating in this case was applied in the 





answer specific needs we have developed chem-o-sols 





field we have pioneered countless new developments. 


formulate the exact chem-o-sol for your needs. : 
Switch mounted 


to provide dwell 
ot end of power 
stroke of single Actuannc 
ection, spring re- 


Chemical Products S..Miaion eo" Eee 
KING PHILIP ROAD EAST PROVIDEN ws Pneu- Trol DEVICES, ING. 
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How To Get Things Done 
Better And Faster 


BOARDMASTER VISUAL CONTROL 


yy Gives Graphic Picture 
Money, Prevents Errors 

r Simple to operate 
Cards, Snap in Grooves 
ideal for Production 
Scheduling, Sales, Etc 
Made of Metal Compoct and 
Over 100,000 in Use 


Full price $4950 with cards 


24-PAGE BOOKLET NO. DE-30 
FREE Without Obligation 
Write for Your Copy Today 
GRAPHIC SYSTEMS 


55 West 42nd Street © New York 36, N. Y. 


Saves Time, Saves 


Type or Write on 


Traffic Inventory, 


Attractive 





SPECIALISTS IN- 


AEATING ELEMENTS 


ANY SHAPE... 


also Any Size—large,) 
small or very thin— 
Light Weight, Tough, i 
Flezible, as ae 
Completely High Voltage 
Tested. Operate oi) 
High Pneumatic o> 


sure, Resist corrosion. 
Immersable. in 


with Silicone Rubber, ~ 
Neoprene, Kel-F Resin, \y 
Polyethylene, etc. Meet 
USAF Specs, Low Cost. — 
Standard units available. 
Write or call— i 


Electro-Flex Heat, Inc. 
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Press Previews continued 
products, with adequate provision for 
future This 
productive capacity 1s 
of the major expansion 
products, recently announced by Na 
tional Carbon Co., and the laboratory 
completed last July in Parma, Ohio 


expansion. increase in 
independent 


in electrode 


Aircraft Instrument 
Laboratory 

\ new research and development 
West Coast 
Lear, Inc 


building will house the 
branch of 
Mic h 


plans to expand 


engineering 
R ipids 


Che branch 


Grand Division 


t 
work in machine-fool automation 

tem design for new high-performan 
new drom 


fighters, and projects in 


ind missile controls. Two other Lear 
divisions are located at Santa Monica 
Michigan, one in Ohio 


two in Europe 


me in 


Manufacturing Plant 
For Metal Stampings 


\ new plant, including genera! 
offices, for Frvling Manufacturing 
Co., in Eric, Pa., has pre 


t 50 ton 


sses ranging 
equipped with 
feed and a staff for de 


<iucing, and maintaimin 


from 

automat 
signing, pl 
include stud 


dies. Facilities also will 


welding, tapping, and stamping 


laminated phenolics 


Nuclear Laboratory 


conducting 
with the 
development program, Alec 
Schenectady, N. Y., 
laboratory, lo 


Plant in 
’ 


Designed for experi 


ments in connection itomiK 
powel 
Products, Inc.. 
has opened a nuclear 
cated on a 112 acre site 
two-story reimforcec con 


with 


room” and 


cludes a 


crete ictor room, together 


control room, “counting 


reactor 
high 


gal unpressurized re 


administrative offices he 
40x30 ft and 30 ft 
housing a 2500 


room 1S 


actor water tank supplied by a 3500 
gal storage tank in the basement of 
the building. The tank can 
be emptied of water in an emergency 
and the shut down, by the 
use of 
Company 
established a 


reactor 


reactor 
a quick-opening valve 
health 

system 


physicists have 
designed to 


(Continued on page 383) 


It's just good business to 
specily Promet Engineered 
Bronze Bearings, 
Bushings and Wearing 
Parts. For proof send 
prints and 

condition of operation for 
recommendations 


and quotations 


Superior service guaranteed 

or your money back! 

Special formulas, develop- 

ed for specific or unusual 
conditions. Will not cut 

or stick to the shaft under 
ordinary operating condi- 

tions. Carry on during tempo- 

rary lubrication failures. Absolutely 
will not powder in sever- 

est service. , 





—— 


—_-~ 
—— 


SAVE ! 


Highest quality machining to pre- 
cisely controlled tolerances 
Difficult oil 
grooving .. . smooth 
groves, even around 

acute bends 
no sharp edges or burrs 
.. remarkably better lubrication 
Also available rough cast 


SEND PRINTS 

and 

condition of operation 
for recommendations, 
quotations, literature 
and service data 
sheets. 


The 


Amouran Crucible 


PRODUCTS co. 
“Bearing Specialists Since 1919" 
1317 OBERLIN AVENUE, LORAIN, OHIO, U.S.A. 
Please send free literature and service data 
sheets on Promet Bronze 

NAME 

COMPANY 

STREET 

CITY % STATE 





PALMETTO G-T, RING 
GREATER 


PALMETTO G-T Rings are now available with 
remarkable “Sealsaver” backups—a development that 
does a perfect job of preventing the T-ring from ex- 
truding. These unique guards for the T-ring are cut 
from an exclusive fabric-reinforced sheet material 
developed and produced by Greene, Tweed. Even 
though they are relatively soft and flexible G-T Ring 
Sealsavers possess a tensile strength of 10,000 psi in 
both directions. They will not craze or fracture during 
installation or in service—enable the PALMETTO 
G-T Ring to withstand pressures higher than ever. 


THE GIST OF THE G-T RING 


CANNOT SPIRAL... 


The Palmetto G-T Ring, unlike an 
“O”"-Ring, will not twist and turn 
in the groove. The “T’’-form pre- 
vents spiral failure in dynamic 
applications. 


CANNOT EXTRUDE... 


Resilient “T"-section supported by 
“Sealsaver" non-extrusion rings on 
either side makes extrusion impos- 
sible. As pressure is applied “Seal- 
saver” rings are urged against wall, 
blocking path of extrusion. 





























In designing for less costly, just as effective substitutes for 
Vee, Cup and Flange packings, many design engineers have 
discovered the many benefitt PALMETTO G-T Rings offer. 
Now, with the “Sealsaver” innovation PALMETTO G-T Rings 
as a dynamic pressure seal for rod or piston 
applications cannot be matched for economy 
or effectiveness! Write for more particulars. 


packing moe parrmamce ints sony opp 
GREENE, TWEED & C0. North Wales, Pa. 
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THIS FELLOW IS TRAINED IN YOUR BUSINESS. His 
main duty is to travel the country — and world 
— penetrating the plants, laboratories and man- 
agement councils... reporting back to you ev- 
ery significant innovation in technology, selling 
tactics, management strategy. He functions as 
your all-seeing, all-hearing, all-reporting busi- 
ness communications system. 


THE MAN WE MEAN IS A COMPOSITE of the edi- 
torial staff of this magazine. For, obviously, no 
one individual could ever accomplish such a 
vast business news job. It’s the result of many 
qualified men of diversified and specialized 
talents. 


AND, THERE’S ANOTHER SIDE TO THIS “COMPOSITE 
MAN,” another complete news service which 
complements the editorial section of this maga- 
zine — the advertising pages. It’s been said that 
in a business publication the editorial pages tell 
“how they do it”—“they” being all the industry's 
front line of innovators and improvers—and the 
advertising pages tell “with what.” Each issue 
unfolds an industrial exposition before you — 
giving a ready panorama of up-to-date tools, 
materials, equipment. 


SUCH A “MAN” IS ON YOUR PAYROLL. Be sure to 
“listen” regularly and carefully to the practical 
business information he gathers. 


MCGRAW-HILL PUBLICATIONS 
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SEND FOR 
YOUR FREE 
COPY 
TODAY! 





Ask for booklet 
PI 


IT COMPANY. wwesses 
NEw YOR ew. F. 


ed wal 
CONTINENTAL 
72.26 WES! ISeh STREET 





“TORQUE WRENCH’ 
MANUAL os 
y 


Formulas UPON REQL 
Applications 
Engineering Data 
Screw Torque Data 
Adapter Problems 
General Principles 


[Sturtevant /co 


LL/NO/IS 
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Press Previews continued 


monitor constantly any exposures 
which employees and residents might 
receive in radiation areas. Through 
day-to-day surveys and the keeping of 
careful records, they will safeguard 
an employee from accumulating un 
safe dosages of radiation. Residents 


of the area will be protected by filters 


that cleanse air exhausted from the | 


building. The filter provided will 
remove more than 99 per cent of any 
radioactive particles before the air 
leaves the stack. The air will be 
constantly monitored to make certain 
that the outflow 
missible discharge levels at all times 
Water discharged to the Mohawk 
River will be similarly monitored for 
radioactivity 


is well below per 


New Divisions 


DuMont Laboratories, Clifton, 
N. J., announced the establishment 
of a Field Service Dept., which will 
provide government and military proj 
ects with field engineers for installa 
tion, maintenance, instruction, de 
velopment and production of ele 
tronic equipment 


Magnecord, Inc., Chicago, IIl., has 
established a Magne Matic Division 
to specialize in the development and 
manufacture of magnetic tape record- 
ing equipment for industrial uses in 
the field of automation and 
mentation. 


instru- 


Airtron, Inc., Linden, N. J., has 


opened a new division in Cambridge, 


Mass., which will specialize in the re 
search, design, development and pro 
duction of ferrite components 


Name Changes 


The name of Burndy Engineering 
Co., Inc., Norwalk, Conn., has been 
changed to Burndy Corp. The com 
pany recently reorganized its activities 
into two divisions: the U-I Div. to 
serve utilities and electrical construc- 
tion activities and the Omaton Div. 


| to serve the original equipment, air 
| craft and military markets. 


The Emergency Steel Service Corp. 
Skokie, Ili., has changed its name to 


| the Rolled Steel Corp. The company 


obtains all of its steel from mills and 
its previous name is no longer applica- 
ble or descriptive of the business 


® Since 1926 © in the aplice- 
tion, design and mfg. pumps — 
seporators — hydraulic accessories 


EQUIPMENT FOR 
FLUID POWER 
TRANSMISSION 


What's 
your 
problem? 


higher pumping 
speeds? 


tolerance of 
particle-laden 
liquids? 


peak suction for 
primary pumps? 


the Kraissl-50 
Roller Pump 


is unmatched for depend- 
able performance on every 
one of those counts 


Bulletin A-1330 has full 
data write for it. The 
roller - rotor design easily 
handles particles that would 
jom more tightly fitted 
reduces covi 
allowing higher 
devel- 
ops high suction character- 
istics 


mech anisms 
tation, 
speed operation* 


* Roller mechanisms permit 
higher speeds with any oil 
than most 
designs 


displacement 


mt ARAISSL* 


289 Williams Ave., Hackensack, N. J 











Positions Vacant 


Part Time Werk 
DISPLAYED 


reques 


EMPLOYMENT OPPORTUNITIES 


The Advertisements in this. section jectete all employment opportunities— 


ling, office, skilled, manual, ote. 
Civil Service Opportunities Employment Agencies 


Positions Wanted Selling Opportunities Wanted Employment Services 


Selling Opportenities Offered Labor Bureaus 
—RATES—— UNDISPLAYED 


The advertising rate is $27.40 per $1.80 per tine, minimum 3 lines 
inch for all advertising appear To figure advance payment count 
ing on other than s contract 5 average words as a line 
basis. suey vate Box Numbers—counts as 1 line 


Position Wanted ads are ty of 
above rate 


An as tvertising inch is measured 
Ts vertically on a column—3 Discount of 10% if full pagent 
columns—30 inches t© a page is made in scovance 


secutive insertions. 


Subject to Agency Commission Not subject to Agency Commission 


Send NEW ADS to Classified Advertising =. of PRODUCT qeeeeeegenine P. O. Box 12, N. ¥. 36, N. Y., for 
Jan. issue closing Dec. 17 











ENGINEERS 


These are the kind of assignments 
that produce technical papers—and 
news of public interest as well. 


They are in the field of new devel- 
opments in small turboshaft, turbo- 
prop and turbojet power plants for 
aircraft——both military and com- 
mercial. 


A many-sided program is under 
way right now at this G-E Depart- 
ment near Boston. It is well worth 
the while of an able engineer with 
broad design experience to look 
into the new opportunities that 
have developed here. The work in- 
volves: 


®@ Analysis of mechanical designs to 





Advanced Level Openings in 


design analysis 
at the Small Aircraft Engine Dept. of G. E. 


determine how weil they meet per- 
formance requirements. 
@ Analysis of the mechanical integrity 
of designs to ensure their suitability 
@ Analysis of design concepts and 
techniques for the purpose of estab- 
lishing design procedures and criteria 
oo and analysis | of stress and 
¢ me! 


istics 9 





You can count on the most exten- 
sive modern facilities, opportunities 
to work with the men who devel- 
oped the famed T58 j(with its 
power-weight ratio of more than 
4 to 1.) Benefits are comprehen- 
sive. Location: New England re- 
sort area. 


Please write in strict confidence to 
Mr. T. S. Woerz (RA7-2) 
Small Aircraft Engine Dept. 


GENERAL @@ ELECTRIC 


1000 Western Ave., West Lynn, Mass. 














MECHANICAL ENGINEERS 
Research and Development 


Interesting positions open for hanical gi s on a wide variety of 





projects in the following fields: 
Experimental Stress Analysis 
Mechanism Analysis 


10 West 35th Street 


Machine Design 
Servomechanisms 


B.S. to Ph.D. ia mechanical engineering with 3 to 5 years’ experience in one 
of these fields essential. These are permanent positions offering an opportunity 
to use your initiative and creative ability. We offer excellent employee bene- 
fits including tuition-free graduate study. 


For employment application, cal] CAlumet 5-9600, or write 
Mr. J. A. Metzger 
ARMOUR RESEARCH FOUNDATION 
«€ Illinois Institute of Technology 


Chicago, Illinois 








SALARIED POSITIONS 


$6,000 to $30,000 
Hi-grade Engineers and Executi in all 
fields of industry. = 


GLOBE EMPLOYMENT SERVICE 
42 S. 15th Street Philadelphia 2, Pa. 











MANAGER PRODUCT 


Research and Development 
Old, well established, moderate size manufacturer 
process machinery. Saies on national basis. You 
will direct all product research activities. Starting 
eatery $15,000. Co. pays agency fee and relocation 


osts 
38 E. Jackson Bivd. Chicago 4, til. 
Monarch Personnel 
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PRODUCT 
ENGINEERS 


(ME, EE, tE) 


for 


MILITARY 


and 


COMMERCIAL 
PROGRAMS 


If you’re thinking in terms of 
a better job for 1957, plan to 
take advantage of vigorously 
expandi-g manufacturing of 
beth military snd commercial! 
products at this medium-sized 
metropolitan New York cor- 
poration. 


You can make important con 
tributions all along a product 
line which ranges from inter- 
nationally famous Linotype 
revolutionary and radi- 
cally new Linofilm . . . hottest 
competitor in the duplicating 
and small offset printing field, 
Davidson Dual-Lith .. . on 
to electro-mechanical instru- 
ments, weapons systems, ana- 
log and digital computers 


For a stable but rewarding, 
challenging growth position, 
get in touch with our Engi- 
neering Employment depart- 
ment. We’ll be glad to fill in 
the details and outline your 
personal growth program at 
Mergenthaler. 


Send complete resume includ 
ing education, experience and 
salary requirements .. . or, 
for more information, just 
drop a card or note to: 


Engineering Employment Department 


Mergenthaler Linotype Co. 


43 Hall Street Brooklyn 5, New York 
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Nuclear Aircraft Engines, 
Mechanical Components 
and Systems 


From all indications the jet age 
will be dwarfed by the age of the 
application of atomic power to 
aircraft. An opportunity to enter 
this unusual field in its early 
stages is now offered the qualified 
engineer by General Electric's 
Aircraft Nuclear Propulsion De- 
partment. 


Assignments will involve the de- 
signs of mechanical components 
and systems for use with aircraft 
nuclear power plants. For this 
work an ME degree or equivalent 


s needed, plus 3 to 5 years ex 

perience in design of mechanical 
devices, structures or systems 
analysis. Though not essential, 
work in aircraft power plant field 
s especially desirable 


Publication of research results in 
the appropriate classified or open 


terature is encouraged. 


OPENINGS IN CINCINNATI, OHIO 
AND IDAHO FALLS, IDAHO 


Address replies in confidence, stating salery 
requirements to location you prefer 


J. R. Rosselot L. A. Munther 
Pr. O. Box 132 P. 0. Box 5 
Cincinnati, Ohio idaho Falls, Idaho 


GENERAL @@ ELECTRIC 

















ARE YOU THE DESIGN ENGINEER WHO: 


Enjoys hard creative work— 


Is interested in design and development of 
small mechanisms— 


Would like to live in central Connecticut— 
Takes pride in accomplishment— 
Wants recognition as an individual— 


Wout Sie te bo e member of os expand- 
ing Engineering Dept. a 6 t> usin 
size company— 


THIS MAY BE YOUR OPPORTUNITY 


Contact: Personnel Dept. 
lux Clock Mfg. Co. 
Waterbury, Conn. 


st | 
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EMPLOYMENT OPPORTUNITIES 





EMPLOYMENT OPPORTUNITIES 





SYLVANIA’S 
ELECTRONIC DEFENSE 
LABORATORY 


on the Son Francisco Peninsula 


needs 
MECHANICAL ENGINEERS 


for research and development in 
electronic warfare. 


The Laboratory is engaged in 
creative work 
flelds. 


in & Variety of 


Specialized experience in mili- 
tary design or electromagnetic 
fields is desirable but not re- 
quired. It is important 
that candidates be engineers 
with initiative and imagination. 


more 


Liberal benefit program includ- 
ing part time off with pay for 
advanced study at nearby uni- 
versities and reimbursement for 
one-half the cost of tuition. 


WLI i} 


Jutstanding Insurance, retire- 


ment and medical programa 


AGHA HII 


Our laboratory is lovated five 
miles from Stanford University 
close to excellent schvuols and in 


an ideal climate. 


RELOCATION EXPENSES PAID 


Please send complete reaume to: 


J. C. Richards 


ELECTRONIC DEFENSE LABORATORY 
P O BOX 205 
Mountain View, California 


| REPLIES (Bow No.): 





| fee paid 10,000. 





When Writing 
Your Ad 


Provide an indexing or subject word. 
Write it as the first word of your ad. 
If it is a Position Wanted or Position 
Vacant ad. make the first word the 
kind of position sought or offered. 


The right is reserved to rejec' 
all Want Advertisemen's. 


or revise 


Classified Advertising Division 
PRODUCT ENGINEERING 





| St. New York 17, N 








Engineer, ME EE or AE 


CONTROLS 
DESIGN 


Nuclear Aircraft Engine 


the propeller, fol- 
the jet engine—and 
aircraft nuclear propulsion 
with its tremendous power poten- 
tial Electric's ANP De- 
partment has a opening 
for the qualified engineer who de- 


First 
lowed by 
now, 


came 


General 
career 
sires to achieve the professional 
stature his talents deserve 


The present position requires 1 to 

years in aircraft 
systems de- 
application, and in- 
volves the design of turbine type 
engine Both creative 
and analytical ability are desir- 
able 


experience 
control or accessory 
sign and 


controls. 


OPENINGS IN CINCINNATI, OHIO 
AND IDAHO FALLS, IDAHO 


iddress replies to lecation you prefer 


. A. Munther 
Ly c. Co. 
P.O. Box 132 P.O. Box 535 


Cincinnati, Ohio 


Cincinnati, Ohio 


GENERAL @@ ELECTRIC 








Address to office nearest yuu 
c/o This pottoaties Classified Adv. Div. 
NEW YORK: Bow 12 (36) 
CHICAGO: my N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Poat 8t. (4) 








POSITION VACANT 
Refrigeration Engineer a progressive, mid- 
western manufacturing concern needs a re- 
frigeration engineer with considerable experi- 
ence and creative ability. Graduate engineer 
or equivalent. Minimum of 5 years experi- 
ence in refrigeration design and application. 
Excellent opportunity for qualified man. 
P-3127, Product Engineering. 











EMPLOYMENT SERVICE 
Mechanical 1 Engineer design 8 years expert- 
ence in design of small mechanical devices 
such as instruments automotive parts 30-45 
Edwards Employment Agen- 
Executives-Engineers 73 Warren 

Y _Barcley 6-367 





cies, Inc., 


“posit 10N WANT ED 


Electro-Mechanical Enyineer with extensive 
upervisory experience in development 
lesign, proven inventive ability, solid back- 
round of independent work, seeks respon- 
ible position. Min. salary $12,000. PW- 
564, Product Engineering 





Don’t forget the 


BOX NUMBER 


When answering the classified advertise- 
ments in this magazine don't forget to put 
the box number on your envelope. It's our 
only means of identi'ying the advertise- 
ment you are answering. 








SEARCHLIGHT 
SECTION 


DISPLAYED RATE 
indvotdual Spaces with border rules for prom! 
nent display of advertisements. 
The advertising rate is $16.85 per inch for al! 
advertising appearing on other than & con 
tract basis. Contract rates quoted on request 


UNDISPLAYED RATE 

$1.80 a line, minimum 3 lines. 

Bus Nembere— Care of publication count as one 
line 

Discount of 10% if full payment is made in ad 
vance for 4 consecutive insertions. 

Equipment Wanted or For Sale Advertisements 
acceptable only in Displayed Btyle 








ALUMILITED ALUMINUM 


Flat & Embossed SHEETS 
Die formed panels used for store fronts, 
signs, trailers, displays, dryers, etc. 
Anodized sheet supplied for all purposes. 


LUSTRIK, Inc. Res. tm. 
3235 Fronkford Ave Philadelphic 34, Pa 











and | 


—| 

















REPLIES (Boz No.): Address to office nearest you 
c/o This ublication Classified Adv. Div. 
NEW YORK: P. 0. Bow 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
SAN FRANCISCO: 68 Post St. (4) 








CONTRACT WORK WANTED 


British firm wishes to contact American 
Companies interested in having products 
made in U.K. Plant now covers presswork, 
cold rolling of metal sections, machining, 
welding, tube manipulation, chromium and 
other plating. CW-3525, Product Engi- 
neering. 





FOR RATES 
OR INFORMATION 
ABOUT CLASSIFIED ADVERTISING, 
Contact 
The McGraw-Hill 
Office Nearest You. 


ATLANTA, 3 
1321 Rhodes- cney Bidg. WAinut-5778 
. MILLER 
BOSTON, 16 
350 Park Square 
H. J. SWEGER 


MUbbard 2-7160 


onsoaee a1 
No age Mohawk 
teaans, J. BRENNAN 


eae ptt 37 
825 Yorktown Rd. 
Fes - Village, Apt. 2 
G. MILLER 
ee te is 
1510 Harna Bidg 
W. SULLIVAN 


SUperior 


DALLAS, 2 
Adoiphus Tower Bidg., Main & Akard Sts 


Riverside 7-5064 
D. BILLIAN 


DETROIT. 26 
856 Penodscot Bidg. 
W. STONE 


WoOodward 2-1793 


LOS ANGELES, 17 
1125 W. 6th St. MAdison 6-9351 


4. KEELER 


NEW YORK, 
330 West 42 St. LOngacre 
S. HENRY, 0. COSTER, FR. LAWLESS, & NATMAWAY 


tet oe ye en > 
& Sa. som petenhouse 6-0670 
€. MINGLE, #. BOZART 


ST. Louis. 8 
3615 Olive St. Jefferson 5-4867 
W. HIGGENS 


SAN FRANCISCO, 4 


68 Post St. DOugias 2-4600 
W. WOOLSTON 
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PRODUCTS SLIP RING ASSEMBLIES e 
BRUSH ASSEMBLIES e BRUSHES 


CONTACTS ... one on abl 


e designed for your application 
e built to your specification 


ADVERTISED 


In This Issue 


Accumulators 
Actu. ‘ors 

Mechanical 
Adhesives...... 108, 117, 236 
Air Motors (see Motors, Air) 
Aluminum Alloys -2, 101-102, 295, 


Aluminum Coated Sheet and Strip 
(see Steel, Coated) 
Anodes 
Assemblies 
Electrical 
Hydraulic 
Pneumatic 


Axies 


Bars 
Metal.... ...2, 4, 22-23, 78, 


Bearing Materials 


Bearings 
Bali 40, 64, 134, 219, 225, 


Jewel 

Miniature 

Needle : cee 

Oil-less ‘ ,eewe . .92, 212, 

Roller. . . .26-27, 40, 53, 64, 74, 
246, 

Self-Lubricating node , 

Sleeve... 92, 118, 212, 336, 


Bellows 
Belts V 


Bi- Metal sain : r C9) 


Blowers 


Bolts . . 54, 256, 290, 343, 344, jupe ior Assemblies Have Brushes and Contacts 


Boosters 
Boots eeeee Seen above are several jobs which have 


Brakes solved problems for the manufacturers of 
Hydraulic 
Mechanical y ; : h 
Pneumatic / ring assembly which follows the customer's 


end products. Sometimes we build a slip 


Brass ’ design, or we will design and build an assem- 
Brazing bly which suits your equipment. Practically 

Ameye any size or design can be met. Let us quote 
Grease 221, you on a complete Superior package unit 
Brushes, Electrical . teens including rings, brush holders, brushes and 


Bushings 336, 357, contacts of our own manufacture. 


SUPERIOR CARBON PRODUCTS, INC. 


9115 GEORGE AVENUE - CLEVELAND 5, OHIO 


Cabinets 


Cam Followers 


Cams .. bee ; 
Carbon . ; . : su 
Continued on p. 388 
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PRODUCTS 


ADVERTISED 


In This Issue 








Continued from p. 387 


Carbon Parts 
Casters 
Castings 50-51, 
Castings, Precision Investment 
Ceramics 
Ski d pn 
id-proots =ate 
Silent 
Chemical Treatments. .252, 
Chromium Alloys 
Clad Metals 
Clamps, Hose 
Clips, Electrical 
Clutches 
Mechanical 245, 271, 
Pneumatic .. 


Coatings -106, 117, 252, 


Cold Headed Parts 


Collector Rings 


Absorbs shocks — 


Hose ae 
Tube ned état 59, 75, 81, 
Contactors : 
— Contacts & Contact Materials 
320, 
\ \4 - - Controliers .. : 
— a 4 . Control Panels & Switchboards. .96, 
Controls 
Electrical. .46, 84-85, 96, 242-243, 
Electronic ..... 46, 
Hydraulic - 6, 
Mechanical .. ‘ 


Pneumatic 


Conveyors 


Armstrong DK-153 is a resilient cork-and-sponged-rubbe1 compo- 


sas : : . ' ~ enn o Copper & Copper Alloys 
sition with a pressure-sensitive adhesive backing. DK-153 is used today in many 


. , . , . : ord 
different ways in hundreds of industrial products . . . it serves as an insulating ——s 
strip in aircraft windows, skid-proofs office accounting machines, cushions shock 7 oe 
and prevents damage in mine safety equipment. Counters 


You cau get DK-153 in rolls, strips, sheets or die- PROTECTIVE GACKIN Couplings (see Connectors, Electrical) 





cut shapes, in thicknesses from 1/32 to 3/16 inch. | Couplings 
In any form DK-153 is easy to apply: just peel off mane 
its protective covering and press material into Hydraulic 


place, (DK-153 is also available without adhesive 3 —- 7” Mechanical 
‘ : easc T 
backing.) For samples, write to Armstrong Cork en ae — 
Company, 7312 Irvin St., Lancaster, Penna. ie aes 
Hydraulic 
Pneumatic 








Armstrong DK-153 


ed wherever performance counts Dials ° ; . 373 





Product Engineering — December, 1956 





index of 


PRODUCTS 
ADVERTISED 


in This Issue 


Die Castings 
Dies 


Drafting 
instruments casas 
Machines ... adeesecuee 
Supplies...... , 340, 364, 


Drives 
Adjustable Speed .. 48, 
Right-Angle 


Variable Speed ove GD, 299, B72, 5 


Electrical & Gdectronic Components, 
Custom Made (see also Produc- 
tion Services) : , F 


Engineering Services (see also Pro- 
duction Services)..101-102, 130, 
372, 


Engines 
Expanded Metals 


Extrusions 
Metallic....2, 33-34, 78, 233, 
Non-Metallic 97, 


F 


Fabricated Plastics (see Plastics, Fab- 
ricated) 


Fabricated Steel (see Plate, Fabri 
cated, Sheet Fabricated, Struc- 
tural Forms & Shapes, see Weid- 
ments) 

Fabrics, Coated 


Fastening Methods 


Feit 
Fibre 
Fibre Glass 


Filters 


Air . ... «254-255, 365, 383, 
POPETED 2 oc ccccncccccesa ame 


Fittings, Hose, Pipe & Tube. .59, 75, 
Fiexible Couplings 


Fiexible Shafts 


Forgings 2, 33-34, 86, 271, 277, 
Friction Materials ... 


Furniture, Engineering Dept 


G 


GRD ccccvscccvacecs -15, 123, 


Gear Motors (see also Motor Reducers) 
3rd Cover, 28-29, 36, 69, 83, 91, 114, 


1, 76-77, 89, 237, 257, 
Generators 


WS sk adeae .271, 


Hign Frequency ees 
Continued on p. 390 
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- FORUM 


Question: 


What facts should a product designer 
determine before choosing a filter? 
Success of any pre-planned filter installation is rule, the data is simple to determine. Where 


dependent on calculations which ore funda unusual conditions exist, Purolator will design 
mental to the special field of filter design. As a special filters to handle them 


Answer: 


These five facts: 1. Degree of filtration, 2. Flow rate, 3. Contamination to be 
removed, 4. Viscosity of fluid, 5. Provision for cleaning or replacement. 


1. Degree of filtration of afilter 4. As a rule, the pressure drop 
medium means the size of the small- through a filter for a given flow rate 
est particles filtered out with 98% is proportional to its viscosity. 

efficiency—expressed in microns for 


5. Provision for cleaning or replace 
sizes less than .001 inch 


ment depends on the predicted effects 
2. Flow rate is the flow that aclean of a temporary lack of filtration 
filter unit will handle calculated in while the cleaning or replacement is 
terms of the fluid’s viscosity and the accomplished. Can the equipment op- 
allowable pressure drop through the erate temporarily without filtration 
filter. for example, can it be shut down 
3. Contaminants are any elements periodically — or will two filters be 
from water to dust that shouldn’t be needed; one for cleaning, one for 
there—the materialsthemselves,their service. 

quantity, their size. 


MAIL COUPON FOR DESIGN INFORMATION 


Filtration For Every Known Fluid 


PURQOLATOR 
PRODUCTS, INC. 
Rahway, New Jersey ond Toronto, Ontarie, Conade 
Dept. 011-1229, Purolator Products, inc., 970 New Brunswick Ave., Rahway, N. J. 
Please send me the following filter information 


Purolator's new “Filtration Manual for Designers 
I'm enclosing 25¢ to cover postage and handling 
Enclosed is a description of ovr filter problem. How should we solve it? 


NAME ————eeEeES 





COMPANY . . ADDRESS 


city 





LL 
uit! Ny 


wo 
the most sensitive design... 


JEWEL /’° 


\ 


Complementing 


S 
BEARINGS 2g 


qh 
s) 














“iad 


No matter how exacting the conditions, 


fied ewe BEARINGS 


ASSEMBLE MORE READILY and 
FUNCTION MORE EFFICIENTLY. 


A variety of settings and mounts, plus a wide range of 


sizes (stock sizes, or to specification), enables these high- 
precision elements to be ideally incorporated. 


In addition, various settings and cushion- 
ing methods — silicon rubber, spring, or friction 
settings — provide maximum protection for 
bearings subject to severe shock conditions, yet 
permit controlled jewel movement, thus ending 
lost time for tear-down and readjustment. 


Stringent 
quality control methods, 
exact tolerances and 


‘ desi features insure 
Of particular advantage are the complete ee Se Tee 


jewel assemblies, set in screws or bushings, 
which Bird provides in standard sizes or to your 
specifications. These assemblies greatly reduce 
overall cost by eliminating rejects, stopping 
waste, and cutting assembly time. Prove these 
advantages in your own plant. Forward a print 
to us with specifications — we'll provide you 
with testing samples. 


¥ LASTING PRECISION 
PERFORMANCE 


v LONGER INSTRUMENT 
LIFE 


¥ VERSATILE 
ADAPTABILITY 


For information on Bird Jewels write for 
Bulletin 14 


Over 40 years of serving Industry with Quality Jewel Bearings 


index of 


PRODUCTS 
ADVERTISED 


In This Issue 
» 


Continued from p. 389 


Glass . 
Graphic Charts. 


Handies & Knobs.. 
Hard Surfacing .... 
Heating Units . 
Hermetic Seals 
Hose & Tubing... 


Inepection Equipment 


Insulation 


Laminated Plastics (see Plastics, 
Laminated) 


Latches 

Lead 

Liquid Level Controls 

Low Temperature Meiting Alloys 
Lubricants 340 


Lubricating Equipment. ..95, 125, 254-255 
321 


M 
Magnesium Alloys 
Magnet Wire .. 
Manganese Alloys ... 
Marking Machines & Tools. 
Metal Bonded to Plastic. 


Moidings 
Plastics (see Plastic Parts) 
Powdered Metal (see Powered Meta! 
Parts) 
Rubber (see Rubber Parts) 


Molybdenum Alloys ......... . 107 


Motor Reducers (see also Gear 


Motors) .... 371 


Motor Starters . 


Motors, A-C 
Fractional. ..55, 60-61, 110-111, 239-246 
264, 304, 340 
Integral. .110-111, 126-127, 267, 272, 340 
353 
380 


Sub-Fractional............264, 283, 
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PRODUCTS Lubrication 
ADVERTISED WITH A “SENSE” OF DIRECTION 


In This Issue 


How 


Motors, Air 


~ 
Motors, D-C . 
Fractional. ..55, 60-61, 110-111, 239- ~ ?, 
264, ‘ . 
444%, 


Integral ...84-85, 110-111, 126-127, 
272, { 


Sub-Fractional 


=~ * 


Automatic 
Motors, Hydraulic 56-57, — Reversing Pumps 
Mountings 


Protect 
Speed Reducers 
Name Plates Regardless of Direction 


Nickel Alleys . 
Nuts. .37, 47, 54, 66, 79, 132, 290, 314, of Shaft Rotation 


336, 343, 344, 348, 


Photo courtesy 
Western Gear Corporation 
Seattie Washington 
Packings 
Perforated Metals 
Pillow Blocks 
Pilot Lights 
Pipe Reversing ma- 
chinery like these 
autoclave drive 
units must be pro- 
Plastics 18-19, 71, 296, 303, 329, tected with positive 
Plastics Fabr'cated . ee 329, lubrication regardless of 
Plastics Laminated .- 58, 280, 329, the direction of shaft rota- 
tion. To insure this, Western 
Gear engineers required a lubri- 
cation pump that would reverse 
Porcelain . automatically whenever the drive 
Potentiometers shaft changed rotation. They 
Powdered Metal Parts. .4th Cover, 73, selected the Tuthill Model R 
118, 212, 346, rotary, internal-gear, positive dis- 
Power Packs placement pump for this applica- 
Hydraulic tion because of its exclusive auto- 
Power Take-offs matic reversing feature. The 
Model R can be driven in either 
direction of rotation without 
changing the direction of oil flow 
or port positions, thus giving re- 
versing equipment the most Write for Bulletin No. 105 on 
“ dependable lubrication protection Tuthill Reversing Pumps or 
-" one possible. data on other types to fit your 
Liquid. ....56-57, 105, 116, 349, 373. In addition to standard pumps_ specific requirements. 


Plastic Film 


Plastic Parts. .130, 305, 331, 333, 356, 


Plates . 4, 


Plates, Clutch 


like these, Tuthill service includes 
the design, development and manu 
facture of special pumps to fit 
your individual needs. By taking 
advantage of Tuthill’s custom en 
gineering, you can avoid compro 
mising the design of your product 


Precious Metal Alloys 


Production Machines & Processes 
234, 288, 


Production Services (see also Engi- 
neering Services) ..- 261, 305. 


Vacuum 276, 
See our Catalog in 
Sweet's Product Design 


R “iy ~\ i File—6b-Tu 
Radioactive Sources & Materiais : { \ Dependable Rotary Pumps... 


YJ pump COMPANY [ae 


Regulators = 939 East 95th Street, 


Hydraulic tee Chicago 19, Illinois 
Pneumatic 254-255 


Recorders 


Continued on p. 392 Canadian Affiliate: Ingersoll Machine & Tool Co., Ltd., Ingersoll, Ontario, Canada 
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-CHATILLON 


ISO-ELASTIC™ 


the alloy to 
remember when real 


PRECISION SPRINGS 


are needet 


FEW 
: OVERALL ge 


Giants of American instrument industry, including such firms as. . . 
®@ Bulova Research & Development Laboratories, Inc. 
® Eclipse Pioneer, Division of Bendix Aviation Corp. 
®@ Federal Telecommunication Laboratories, Inc. 
®@ General Electric Co. 
® Sperry Gyroscope Co 


and mony others think of CHATILLON, when instrument design 
calls for the ‘world's most accurate spring”. 


CHATILLON . the leading manufacturer of precision springs is 
particularly proud of the improved performance record of instru- 
ments using the noteworthy CHATILLON developed temperature- 
compensated alloy ‘‘Iso-Elastic’’. The hysteresis error of this remark- 
able spring is less than .05% of deflection. Drift does not exceed 
.02%, of deflection in 5 minutes. These characteristics plus tempera- 
ture compensation insure the ultimate in precision spring production 


CHATILLON makes Extension, Spiral, Torsion, Compression and 
Form Springs of Iso-Elastic material, as well as springs of all con- 
ventional alloys 


To find out how “the World's Most Accurate Spring" can better your 
product and for engineering bulletins, write CHATILLON SPRING 
DIVISION. 


*U.S.A, Pat. No, 2174171 


JOHN CHATILLON ESONS 


85 CLIFF STREET, NEW YORK, N.Y. 


Manviacturer of Precision Springs and Measurir 


ASATLLEA ALLL EL 


Index of 


PRODUCTS 
ADVERTISED 


In This Issue 


Continued from p. 391 


Relays 96, 210, 344, 
Reproduction Equipment 
Reproduction Supplies 
Resins 

Resistors 

Retaining Rings 

Rivets 79, 288, 290 
Rod Ends 


Rods 
Metallic 
Non - Metallic 


Rolls 
Rubber 113, 115, 231 
Rubber -Bonded-to- Meta! 


Rubber Parts. .2nd Cover, 16, 52, 115 


Rust Proofing 


Screw Fasteners 


14, 22-23, 54, 256, 290, 307, 
324, 343 


Screws 


Screw Thread Inserts 

Sealers 

Seals 2nd Cover, 72, 250, 325 
Servomechanism Components 
Shapes, Rolled Formed 


Sheets 
Metal 2, 4, 22-23, 78, 249, 
Plastic 58, 130, 296, 
Rubber 


Shims 

Silicone Rubber 
Silicones 
Solenoids 


Specialty Fasteners (Pipe Hangers 
Special Cold Headed Parts, etc 
94, 104, 132, 238, 256, 314, 336, 343 


Speed Reducers 28-29, 99, 237, 251 
Splines 
Springs 
Sprockets 12, 
Stampings 271, 305, 


Steel 
Alloy. .24-25, 42-43, 50-51, 223, 342, 
Carbon . , , 49, 
Coated o¢e 
Stainless 4, 24-25, 42-43, 78, 80, 


309, 734 
Strainers 
Strip, Metallic... 
Structural Forms & Shapes. 
Studs 
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PRODUCTS 
ADVERTISED 


In This Issue 
- 


Switches 30, 38, 96, 


Swivel Joints 


T 


Terminals & Terminal Boards 
Testing Machines & Equipment 
Thermostats 
Timers 248, 258, 282, 306, 
Timing Motors 

Titanium 

Tools 

Torque Converters 

Tracing Cloth 

Transducers 

Transmissions 

(Steam) 


Traps 


Tubing 
Fiexible Metal 


Lock-Seam 2, 
58, 
41, 
2, 22-23, 65, 233, 


Plastic 


Seamless 2, 
Welded 


U 


Universal Joints 


Vv 
Valves 
Air 
Control : 
Hydraulic , 6, 
Solenoid 


105, 
Vibration Dampers 

Mechanical 
Vibration Mountings 


Vibratory Equipment 


Ww 


Washers 
Washers (see Packings) 
Wear Materials 


Welding 
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Nuts 
Supplies .. 


Wheels . 
Whiteprinting Equipment 
4, 20-21, 78, 292, 
Wire & Cable... 
Wire Cloth .. 


Wiring Devices 


Zinc Coated Sheets 
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to 
“fabricated” 
wire 

cloth 

inserts 


Our slogan, Newark for Accuracy, has long been known to users of bulk wire 
mesh cloth, wire space cloth and wire filter cloth. It is now becoming more and 
more familiar to users of parts fabricated from wire cloth made by a fast- 
growing division of our company. 


These parts, similar to those illustrated, are fabricated or assembled for our 
customers by skilled workmen in our large department specializing in this work 
We are equipped to handle small lots or in production quantities of anything 
from large jet intake screens to tiny fuel pump strainers 


We shall be glad to quote on your requirements; and, if necessary, our experi- 
enced engineers stand ready to assist you in the design of the part so as to 
make the best use of the mesh and to assure the most economical manufacture 
of the, part as a whole. 


Remember, since we weave the cloth used, and do all the necessary cutting, 
fitting, stamping, punching, forming, binding, welding and soldering; there is 
only one responsibility ... OUR responsibility . . . to deliver parts that live up 


to our slogan — Newark for Accuracy. 


ewark 


ire Gloth 


COMPANY 
351 VERONA AVENUE + NEWARK 4, NEW JERSEY 
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AMP, Inc. 
Accurate Spring Mfg. Co.. 
Adams & Westlake Co . 
Advanced Vacuum Products, Inc. . Div. 
of General Ceramics Corp. 
Aeroquip Corp. 
Airborne Accessories Corp.... 
Ajax Flexible Coupling Co.... 
Allegheny Ludium abevee Corp.. 
Allen- aw Co 
Allen Mfg. 
Allied Research Products, Inc. 
Allis-Chaimers Mfg. Co.....48, 84-85, 
Alpha Molykote Corp 
Aluminum Co. of America. 33-34, 
American Brass Co.. te 
American Chemical Paint Co., Metal- 
working Chemical Div. . 
American Crucible Products Co. 
‘ , American Feit Co.... ‘ 
Darcova Pumcups are available in American Lava Corp., Subs., Minne- 
: , . sota Mining & Mfg. Co. 
various types and textures, mn a American Metal Hose Div., Amer- 
complete range of sizes, to provide ican Brass Co.. .. * . 
4 : American tee! Wire iv., U. . 
unequalled efficiency and tong life Soot Geen. . 24-25, 
in reciproc ating pumps, air or Apex yo Tool Co. ; 
Cross-section of conventional - Armco Steel Corp. , ‘ 
and 45° bevel ty Pumcuss hydraulic mec hanisms. Armstrong Cork Co. 15, 117, 123, 
pe ps. Arwood Precision Casting Corp. 
Automotive & Aircraft Div., Amer- 
ican Chain & Cable Co. : 
Automotive Gear Works, Inc., Subs 
of Eaton Mfg. Co. 




















+« prolonged high efficiency 
+ less maintenance 


B/W Controller Corp.. 
. . . Babcock & Wilcox Co., “Tubular Prod- 
ODAY hundreds of companies using hydraulic controls, ucts Div. . 
. " ° > “ a ie Bakelite Co., Div. Union Carbide & 
air cylinders or reciprocating pumps are standardizing Carbon Corp. 


. . . . a 8 Bearin s ‘Div., Torrington 
on Darcova Pumcups for piston packing, because they elimi- Drs canese Sect 
Z Barksdale Valves 


nate fluid slippage, costly down-time and maintenance. Barry Controls, Inc. . 
. . Beiden Mfg. Co.. : 
Darcova Pumcups make the most of the cup packing prin- my ag eg 
. . a ir ° nc., cnar 
ciple. And, they are made in a complete range of sizes, types Boston Gear Works 
* - . . . Bound Brook Oil-less Bearing Co. 
and texture-engineered compositions for various pressure- Bourns Laboratories 
. ee ° Bower Roller Bearing Div., Federal- 
temperature-fluid conditions. Pumcups hold peak efficiency Mogul-Bower Bearings, Inc. ; 
. ‘ ° Bridgeport Brass Co... ‘ 
for the life of the cups and outlast other packing as Bruning Co., Inc., Charles. 35, 
Bund ubin Co. . : ‘ 
much as 3 to 1. Bunting oo & Bronze Co 


Why not check these claims right in your own plant? 
Meanwhile get a// the facts. Just send for Pumcup 
Bulletin No, 5503. 


DARLING VALVE & MANUFACTURING CO. Po RE ee 


Williamsport 25, Pa. Cameron tron Works, Inc., Special 
Products Dept. be i tadps ante al - 27 
Cannon Electric Co. 
Carpenter Stee! Co.... 
Cash Vaive Mfg. Corp., A. W. 375 
Central Foundry Div., General Motors 
TRADE MARK Soon : 50-51 
Cerro De Pasco Corp.. 
Char-Lynn Co. 
Chase Brass & Copper Co.. 
Chatillon & Sons, John.... 
Chemical Products Corp. 
Chicago Molded Products Corp.. 30 
Chicago Rawhide Mfg. Co.......2nd Cover 


Cc 
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Chiksan Co. 

Cleveland Cap Screw Co. 

Climax Molybdenum Co.... soamou 

Columbia-Geneva Stee! Div., v, Ss. 
Stee! Corp. 4-25, 

a Drive Gears Div., Michigan Tool 


Continental Feit Co. es. 
Corning Glass Works.. 
Cramer Controls Corp. .. 


D 


Dana Corp ; 
Darling Valve a Mfg. Co.. 
DeLaval Steam Turbine Co 
Denison Engrg. Co., Subs. 
ican Brake Shoe Co. 
Detroit Power Screwdriver Co. 
Diamond Mfg. Co.. 
Douglas Aircraft Co. 
Dow Chemical Co. . 
Dow Corning Corp. 
Draftray Co. 
du Pont de Nemours 
E. |., Elastomers Div. 
du Pont de Nemours & Co. 
. l., Fabrics Div... 
du ¢ wy de Nemours & Co. 
E Film Dept. 
du Pont de Nemours & ‘Co. 
Textile Fibers Dept.. 
porate, Inc. . 
Dynamatic Div., 


of Amer: 


& Co., 


Eaton Mfg. Co 


Eagle Signa! Corp. 
Eastman Kodak Co., 
Sales “ : 
Eastman 
Eaton Mfg. sity. Cs Foundry Div.. 
Edgemont Machine Co 
Elastic Stop Nut Corp. of America 
Elco Tool Screw Corp. 
Electro Dynamics Div., 
namics Corp. .. 
Electro-Fiex Heat, Inc. .. 
Electro Metallurgica! Co., 
Carbide & Carbon Corp. 
Enjay Co., Inc.. 
Euclid Electric & Mfg Co. 


Spomas Products 


General Dy 


Div., Union 
ees 4 


Fafnir Bearing Co. 

Fairchild Engine & Airplane Corp., 
Stratos industrial Presucte Branch 

Farval Corp. — 

Fasteners, inc. .. 

Faultiess Caster Corp.. ; 

Federal Bearings Co., inc.. 

Federal Die Casting Co. . 
Federal-Mogu! Div., Federal- Mogul- 
Bower Bearings, inc. 
Federated Metals Div., 

Smelting & Refining Co. 
Fellows Gear Shaper Co 
Fenwail, inc. ... 
Firestone Plastics Co., Chemical Sales 

Div., Div. of Firestone Tire & Rub- 

ber Co. 
Firestone Tire é Rubber Co., 

Missile Div. .. 

Flanders Mill, Inc... 

Foote Bros. Gear & Machine Corp.. — 

Ford instrument Co., Div. of Sperry- 
Rand Corp. 

Formsprag Co. .. 

Frenchtown Porcelain ‘Co. 


American 


Guided 
2 


G 


Garrett Co., inc., 


George K 
Gast Mfg. Corp. 


(Continued on P. 396 
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Non-ferrous metals are often the only practical 
material to use to combat corrosion. 


All copper alloys and most aluminum alloys have \ 
excellent resistance to the atmosphere. Copper is 
the standard material for quality roofing, screening 
and building hardware. Federated’‘s self-aging 
aluminum alloy, Tenzaloy, is applied to awning hard- 
ware, pole-line hardware, and similar outdoor 
applications. 


Navies of the world use copper alloys for 
equipment that comes in contact with salt water and 
salt water vapors, and certain of the copper alloys 
are specified for underground water valves and gates 
that must retain permanent operating characteristics. 


Magnesium is made into anodes by Federated 
to protect ships’ hulls, ballast tanks and buried 
structures from corrosion. 


Though copper and aluminum alloys stand up 
well in contact with numerous chemicals, lead is 
almost impervious to many of the liquids most difficult 
to handle. Thousands of tons of Federated lead 
pipe, fittings and sheet are used every year 
by the chemical industry to handle and store 
these highly corrosive materials. 


Federated metallurgists work with many types of 
non-ferrous metals. They can help you select the alloy 
best suited to overcome your problem with corrosion. 


== 


DIVISION OF AMERICAN SMELTING AND REFINING COMPANY 
120 BROADWAY, NEW YORK 5, N. >. 198 
In Canada: Federated Metals Canada, Lrd., nt 


| oe Babbitts, Brass, Bronze, Die Casting Metals, Lead and Lead Products, Magnesium, Solders, Type Metals, Zinc Oust 


— 
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Pe 
new LEDeEXx 
i a 
|| HERMETICALLY SEALED 
| ROTARY SELECTOR SWITCHES 


AND STEPPING RELAYS 


j 


MAX. NO 
HEADER 
WAFERS PINS 


—H | N . 
4 HOLES esi 4 45 
‘ o é, G = 


No.5 4 








*Circuits should allow for header pins 
to carry orc suppression items externally 


THESE STANDARD HERMETICALLY SEALED ENCLOSURES ARE NOW AVAILABLE FOR LEDEX 


Hermetically sealed Ledex switches are moisture-proof, dust- proof 
and protected from the effects of salt-spray, fungus and humidity. 
Also, many of the hermetically sealed Ledex selectors qualify for 
the requirements of MIL-E-5272A. Ledex selectors simplify installa- 
tion problems, reduce wiring time to a minimum and prevent damage 
caused by tampering. 

Many switching vombinations are available with the standard 
models, If the standard models do not answer your specific require- 
ments, send the salient facts of your special hermetically sealed 
selector switch problem to us for our recommendations. 


t He For best delivery specify one, ten or 
fifteen pin headers. (Illustrated) 
4 WRITE FOR COMPLETE 
() inc. INFORMATION TODAY! 
| 123 WEBSTER STREET, DAYTON 2, OHIO 


Tyrer 'N CANADA: MARSLAND ENGINEERING LTD., KITCHENER, ONTARIO wore — 
IN EUROPE: NSF LTD., 31-32 ALFRED PLACE, LONDON, ENGLAND © pies. kt 


i 
ee ay 


ow, « 
Cc 
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General Aniline & Film Corp., Ozalid 
OV. occ. rene ; citi e as 

General Dynamics Corp., Electro Dy- 
namics Div. PE Oe ‘ 

General Electric Co., Apparatus 
Dept. " 46, 60-61, 


Generali Electric Co., Construction 
eebedveses 2 


Materials Div. ; 

General Industries Co. ‘ 

General Plate Div., Metals & Controls 
Ceorm. .cs- 

Gits Bros. Mfg. Co. 

Gleason Works 

Goodrich Co., B. F. 

Graphic Systems 

Great Lakes Stee! Corp., Div., Na 
tional Steel Corp 

Greene, Tweed & Co 

Gries Reproducer Corp. 

Grip Nut Co 


Handy & Harman. 

Hannifin Corp. 

Harper Co., H. M.. 

Harvey Aluminum Sales, Inc. 

Haydon Mfg. Co., Inc. 

Haynes Stellite Co., Div. of Union 
Carbide & Carbon Corp. . 

Heim Co. ... , ba 

Heinze Electric Co. . 

Hofrman Engrg. Corp. 

Hoke, Inc. : o° 

Holo-Krome Screw Corp. nea 

Holtzer-Cabot Div., National Pneu- 
matic Co., Inc 

Hommel Co., O. _ 

Houghton Laboratories, Inc. 

Howard industries, Inc. 

Huck Mfg. Co. . 

Hunt Machine Co., Rodney 


Hyatt Bearings Div., General Motors 
she 26-27 


Corp , 


IMinois Gear & Machine Co. 
iItinols Tool Works.... - 
Imperial Tracing Cloth 
Industrial Retaining Ring Co. 
industrial Timer Corp..... 
instrument Specialties Co., Inc... 
International Nickel Co., Inc. 


Jahn Mfg. Co., B.. 

Jeffrey Mfg. Co. ..... aa 
Jergens Tool Speciality Co.. 
Johns-Manville Corp. 
Johnson Rubber Co. . > 
Jones & Laughlin Stee! Corp. 


K 


Kalamazoo Div., N. Y. Airbrake Co. 
Kato Engineering Co. 

Kaydon Engineering Corp 

Keystone Carbon C 

Kilian Mfg. C 

Koven & Bro., 

Kraiss! Co., 


353 
225 


73 
364 
261 
383 
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L. O. F. Glass Fibers Co 

Laminated Shim Co., Inc. 

La Salle Steel Co. 

Leland, tnc., G. H. 

Lewellen Mfg. Co 

Lincoln Electric Co. 

Linde Air Products Co., Div. of Union 
Carbide & Carbon Corp. 

Linear, Inc. . 

Link-Belt Co. : 12, 

Long Mfg. Div., Borg-Warner Corp 

Lord Mfg. Co. 

Lukens Stee! Co. 

Lux Clock Mfg. Co 


M 


McLouth Steel Corp. 

MacLean-Fogg Lock Nut Co 

Magnesium Co. of America 

Mallory & Co., Inc., P. R 

Maliory-Sharon Titanium Corp 

Manheim Mfg. & Belting Co 

Marvel Engineering Co. 

Master Electric Co 

Matthews & Co., Inc., Jas 

Mayline Co. 

Merkie-Korff Gear Co 

Metals 4& Controls Corp., General 
Plate Div. 

Metais 4& Controls Corp., Spencer 
Thermostat Div 

Metallizing Engineering Co., Inc 

Mica Insulator Co., Subs. of Minne 
sota Mining & Mfa. Co 

Michigan Tool Co., Cone-Drive Gears 
Div. 

Micro Switch. a Div. of Minneapolis- 
Honeywell Regulator Co 

Midiand Stee! Products Co 

Milford Rivet & Machine Co 

Miller Fluid Power Div., Flick-Reedy 
Corp. 

Minneapolis-Honeywell Regulator Co 
industrial Div 

Minnesota Mining & Mfg. Co 

Monsanto Chemical Co 

Moraine Products Div., General 
Motors Corp. . gees 

Morganite, Inc. 

Morse Chain Co., A Borg-Warner In 
dustry : 

Mt. Vernon Die Casting Corp 


N 


National Cash Register Co 
National Machine Products Co 
National Pneumatic Co., Inc., Holtzer- 
Cabot Motor Div.... von 
National Screw & Mfg . 
National Seal Div., Federal-Mogul- 
Bower Bearings, Inc ee : . 
National-Standard Co. bane 
National Tube Div., U. S. Steel 
Corp. - : 24-25, 41, 
Newark Wire Cloth Co : se 
New Departure Div., General Motors 
Corp. cansas a: tae 
New Hampshire Bal! Bearings, Inc. 
New York Air Brake Co., The... 
Ney Co., J. M. : . 
Nicholson & Co., W. H.. 


Norgren Co., C. A..... veaaeda - 
Northrop Aircraft, Inc. .. aie V, 
‘ 4 INCORPORATED 


ie] : Manufacturers of fine corbon-graphite products for fifty yeors. 
3906 48th Avenve, Long Island City 1, New York 
Onan & Sons, Inc., D. W. 


(Continued on P. 398) 
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A profitable career at 


PRATT & WHITNEY AIRCRAFT Contac trom #397 


may be as near 


% be 
> 
as your telephone 99% , 
Pa 
A ? * Packard Electric Div., General Motors 
‘ Corp. ; 
Paramount Die Casting Co.. 
Parker Appliance Co. 325, 
Parker-Hartford Corp. 
Parker Kalon Div., General American 
Transportation Corp. 
Parker Rust Proof Co. 
Parker White-Metal Co ane 
Peerless Electric Co., Fan & Blower 
Div. 
Peerless Electric Co., Motor Div 
Penn Metal Co., Inc : 
Penn Sait Mfg. Co., "Metal Processing 
Dept. ‘ 
Philadelphia “Gear Works, Inc 
Pneu-Trol Devices, Inc 
Porcelain Enamel Institute, Inc 
Pratt & Whitney Aircraft Co. 
Process Gear Co., Inc. : 
Progressive Mfg. Co., Div. of The 
Torrington Co ee eee 
Pure Carbon Co., Inc. 
Purolator Products, Inc 
Pyramid Mouldings, Inc 


Randall Graphite Bearings, Inc. 
Rawscn Coupling Div., O. S. Walker, 
Inc. 
Reeves Div., Reliance Electric & 
Engrg. Co. . 
Reeves Instrument Corp., ee 
; namatic Corp. of America... 
The telephone rings. You Remington Rand « 
i i i Republic Stee! Corp. 
pick it up and begin talking aeuistetien Gere. 
with a man you’ve never met. You Reuland Electric Co. ........ 
" , P Revere Copper & Brass, Inc. 
ask a number of questions — important questions about Revere Corp. of America, Subs. 
one e ; . Nept Met botec Cun nee 
career opportunities, pointed questions about saiary range, Reynolds “Metals. ~ Parts Div... 
work assignments and advancement possibilities. eet ogy ss ousousses ts 
. Rochester Products Div., General 
When you put the receiver down, you may well be on your way toa Motors Corp. 
. 7 ‘Di 
more challenging, more promising, more secure future. —_—" Clutch Div. 
P Roth Rubber Co. — 
Assuming you have the necessary background, how do you arrange Rubber & Asbestos Corp. 


a call like that? Simply fill out the coupon below. a as a 
FLORIDA FACILITY — Immediate openings also for designers who 


would eventually like to transfer to our Florida Facility. Initial 
training will be at our East Hartford, Connecticut, headquarters. 


eee eee aaa eel eee 


Mr. E. M. Peterson Dept. 7, Design Employment 
Pratt & Whitney Aircraft, East Hartford, Conn. 


I would like to learn more about your openings for product and 
component designers. My experience has been in the followiag 


Ss 


SKF industries, inc. 

Saginaw Steering Gear Div., General 
Motors Corp. ‘ 

Sanborn Co. . ne 

Sciaky Brothers, Inc. 

Scovill Mfg. Co. . 

Sharon Steel Corp. ‘ 

Simmons Fastener Corp. 

Sinko Mfg. & Tool Co. 

Smith Bearing Co. 

Smith Corp., A. O., ‘Electric Motor 
Div. . ~ 

South Chester ‘Corp., “Southco Div. 

Spencer Thermostat Div., Motels & 
Controls Co. 

NAME Standard Pressed Steel Co.. 

. — Stevens Mfg. Co., Inc. 

HOME ADDRESS —— Stewart Corp., F. W 

CITY = Ee Stewart Warner Corp. . 

2 5 ee ae my : rs Stratafio Products, Inc. 

Sturtevant Co., P. A.. 


fields 
© Nuclear Design O Aerodynamics © Bearings 


() Compressors =) Hydraulics C) Piping 

C) Turbines t~ 3 O Controls & we i iT % b y 
) Structures [ ©) Test Equipment 
© Afterburners and ey Exchangers C) Test Rigs 
Related Equip and C Problems 


i AIRCRAFT 
You can reach me at Most convenient 


(home telephone) 


hours for receiving calls are between and 








CONNECT 


gy, 


( 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
\ 
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Syncro-Start Products, Inc. 
Synthane Corp. 


Taylor Fibre Co. 
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Steel Corp. .. -25, 
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Tuthill Pump Co 
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Union Carbide & Carbon Co 
Bakelite Co. . 
Electro Metallurgical Co 
Haynes Stellite Co... 
Linde Air Products Co. 
United-Carr Fastener Corp. 
U. S. Electrical Motors, Inc. 2° 
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Wickes Corp. 4th Cover 
U. S. Radium Corp. .. 373 
U. S. Rubber Co., Mechanical Goods 
Div : 16, 52 
U. S. "Steel Corp sae 24-25, 78 
U. S. Steel Export Co. . 24-25, 78 
U. = Stee! Supply Div., 'U. S. Steel 
orp. 24-25, 78 
United Wire & ‘Supply Corp.. ve. ‘ee ae 


Veeder-Root, inc. » a 
Vellumoid Co. ass soe¢ Ga 
Vickers, Inc., Div. of Sperry-Ran 


Corp. 29 
Virginia Gear & Machine Corp. . 371 


w 


WacLine, inc. ... 

Wagner Electric Corp. 
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Waldron Corp , John 

Wales-Strippit Corp. 

Wali Colmonoy Corp. 

Washington Stee! Corp. 
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Weirton Steel Co., Div., ‘National Steel 
Corp. 4 

Weldon Tool Co. . 

Westinghouse Electric carp 36, 83 

110-111, 242-245 

West Virginia Works, Connors Steel 
Div., H. K. Porter, Inc., 

White Mfg. Co., &. & 

Wichita Clutch Co., Inc 

Wiegand Co., Edwin L., Ind. Div..... 

Wilson Co., H. A.. 


LASSIFIED ADVERTISING 
F, J. Eberle, Ass’t. Mgr 


EMPLOYMENT OPPORTUNITIES 384-6 
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Used or Surplus New) 
F Sale : .- 386 
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som UNITED... 
ALUMINUM 


as you like it 


COPPER WIRE 


. when you need it! 


United’s quality control builds into aluminum, 
brass, nickel silver (10 or 18%), and copper 
wire the features you like. Features such as 


these: 


Solid drawn wire + Close tolerances + Accurate 
to size and shape - Uniform temper throughout 


* Square, half- 
round and flat shapes available 


Available on spools or in coils 


United's efficient production assures delivery 


on time, all the time. 


For wire as you like it, when you need it, 
specify and buy United, the quality name in 


aluminum, brass and copper wire. 


UNITED WIRE 


AND SUPPLY CORP. 
PROVIDENCE 7, R. |. * OFFICES IN PRINCIPAL CITIES 


LOOK TO UNITED FOR THE BEST IN ALUMINUM, COPPER AND BRASS TUBE AND WIRE 





MOTIONS-IN-MINIATURE |. WHY IT PAYS TO DESIGN 


CLUTCHES BY FORMSPRAG “THE FORMSPRAG PRINCIPLE”’ 
INTO YOUR PRODUCT 


Sprags are an advanced design of precision 
wedges made of hardened alloy steel 
Utilized in a clutch, they increase the effi 
ciency and prolong the life of all equipmeni 
using an over-running clutch or ratchet 


ACTUAL SIZE 


The sprag is, in effect, a “roller” of ir 
creased diameter with greater contact sur 
face in a given annular space—therefore 
of increased torque capacity 


Now! The modern nee 
sprag principle comes to 
small over-running clutches 


Formsprag—pioneer in the development of sprag-type clutches—now offers 
a truly versatile small clutch for hundreds of varied applications 


In terms of your product's performance, Formsprag FS-02 and FS-04 clutches 

provide unusual compactness, utmost accuracy and torque, simple and Basic construction of the Formsprag Clu 

Jependabl ration. And they easily adapted to large ty of is simple. A full complement of sprags 

ependable operatior id they are easily adapted to a large variety o inserted between inner and outer concentr 

mounting arrangements races. Contact with both race surface: 
maintained by energizing spring: 

Manufacturers of automatic coil-winders, stamping machines, laundry ma 

chines, table band saws, etc. are already utilizing these versatile clutches. CoOeeoceeecccccccccceseccceseseoe 


Why not profit by their experience? 
= MORE 


INFORMATION? 


Should you require deta 


HERE'S REAL COMPACTNESS 


—Y 


Torque Over-running Speed 








$00 eur cotolog mn 


Model FS-02 2 1\% 50 in. Ibs on these Formsprag sma 





, clutches as well as the 
Model FS . 15 0 , provuc 

Model FS-04 3° a 1% 200 in. Ibs 2400 DESIGN complete line, write today 
FILE 











f as ) talog 
. : : . for this new 26-page catalog 
Higher speeds possible on special applications. Consult with factory or write for copy ¥; 





Over-Running, Indexing and Backstopping Clutches for aircraft, automotive and various industrial applications 


FORMSPRAG COMPANY 


» 23607 HOOVER ROAD, VAN DYKE (DETROIT), MICH 
& World's largest exclusive manufacturer of over-running clutches 





Distributors in principal cities 
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3-POINT easy-to-use 
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still the 
All-American First 


Master Gearmotors have given more mil- 
lions of hours of satisfactory service in 
the field than all other makes combined. 


en 


CONTINUOUS LIFE TESTING 
MAINTAINS 
CUSTOMER SATISFACTION 





For five years without stopping, these 
two 326 frame single reduction gear- 
motors were run continuously 24 hours 
a day at full load, one as an induction 
generator, the other as a gearmotor. 
When shut down and inspected, Master's 
conservative design showed gear wear of 
How can we help YOU? less than .001”. 


THE MASTER ELECTRIC COMPANY «+ Dayton 1, Ohio 
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GRAMIX vanes 
in fFashoy pump 


wear only .031 per 
ONE MILLION GALLONS 





The Gasboy Super 200" gasoline pump is manufac ured exclusively for farms, fleets, and industry by 
Wm. M. Wilson's Sons, Inc. in Lansdale, Pa. These pumps have proven to be accurate, efficient and 
dependable. But, what naturally interests us and will interest you, as a manufacturer or designer, are 
the GRAMIX vanes in these pumps. Tests reveal that the GRAMIX Grade 41 vanes still operated perfectly 
after pumping over 1,000,000 gallons of gasoline. During this endurance test, the vanes travelled 


around the inside of the housing a distance equal to 13,000 miles, or more than half way around the earth! 


Not only these particular vanes, but hundreds of other GRAMIX parts are doing a successful 
job in appliances, aircraft, automobiles and an amazing variety of products. GRAMIX 

parts are die-pressed to close tolerances, and need no machining. They are strong, 

they are self-lubricating. The many 

factors that make GRAMIX a useful 

material for so many different products 

fills a small book. For your copy 


of this booklet write us today. 


THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION * SAGINAW, MICHIGAN 





